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(57) ABSTRACT

The invention is directed to a method of inhibiting bone
resorption. The method comprises administering to a human
an amount of sclerostin inhibitor that reduces a bone resorp-
tion marker level for at least 2 weeks. The invention also
provides a method of monitoring anti-sclerostin therapy com-
prising measuring one or more bone resorption marker levels,
administering a sclerostin binding agent, then measuring the
bone resorption marker levels. Also provided is a method of
increasing bone mineral density; a method of ameliorating
the effects of an osteoclast-related disorder; a method of
treating a bone-related disorder by maintaining bone density;
and a method of treating a bone-related disorder in a human
suffering from or at risk of hypocalcemia or hypercalcemia, a
human in which treatment with a parathyroid hormone or
analog thereof is contraindicated, or a human in which treat-
ment with a bisphosphonate is contraindicated.
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1
METHOD FOR INHIBITING BONE
RESORPTION

CROSS-REFERENCE TO RELATED
APPLICATIONS AND INCORPORATION BY
REFERENCE

This application is continuation of U.S. patent application
Ser. No. 13/090,075 (now U.S. Pat. No. 8,440,193), filed Apr.
19,2011, which is a divisional of U.S. patent application Ser.
No. 12/212,327 (now U.S. Pat. No. 8,017,120), filed Sep. 17,
2008, which in turn claims priority to U.S. Provisional Patent
Application No. 60/973,024 filed Sep. 17, 2007.

The following applications are hereby incorporated by ref-
erence in their entirety: U.S. patent application Ser. No.
11/410,540 (now U.S. Pat. No. 8,033,108), filed Apr. 25,
2006, which claims priority to U.S. Provisional Patent Appli-
cation No. 60/792,645, filed Apr. 17, 2006, U.S. Provisional
Patent Application No. 60/782,244, filed Mar. 13, 2006, U.S.
Provisional Patent Application No. 60/776,847, filed Feb. 24,
2006, and U.S. Provisional Patent Application No. 60/677,
583, filed May 3, 2005; and U.S. patent application Ser. No.
11/411,003 (issued as U.S. Pat. No. 7,592,429), filed Apr. 25,
2006, which claims priority to U.S. Provisional Patent Appli-
cation No. 60/792,645, filed Apr. 17, 2006, U.S. Provisional
Patent Application No. 60/782,244, filed Mar. 13, 2006, U.S.
Provisional Patent Application No. 60/776,847, filed Feb. 24,
2006, and U.S. Provisional Patent Application No. 60/677,
583, filed May 3, 2005.

INCORPORATION BY REFERENCE OF
MATERIAL SUBMITTED ELECTRONICALLY

Incorporated by reference in its entirety is a computer-
readable nucleotide/amino acid sequence listing submitted
concurrently herewith and identified as follows: ASCII (text)
file named “43242D_SubSeqListing.txt,” 507,468 bytes, cre-
ated on Jul. 8, 2013.

TECHNICAL FIELD OF THE INVENTION

The invention generally relates to methods of using scle-
rostin binding agents to modulate bone density.

BACKGROUND OF THE INVENTION

Loss of bone mineral content can be caused by a wide
variety of conditions and may result in significant medical
problems. For example, osteoporosis is a debilitating disease
in humans and is characterized by marked decreases in skel-
etal bone mass and mineral density, structural deterioration of
bone, including degradation of bone microarchitecture and
corresponding increases in bone fragility (i.e., decreases in
bone strength), and susceptibility to fracture in afflicted indi-
viduals. Osteoporosis in humans is generally preceded by
clinical osteopenia, a condition found in approximately 25
million people in the United States. Another 7-8 million
patients in the United States have been diagnosed with clini-
cal osteoporosis. The frequency of osteoporosis in the human
population increases with age. Among Caucasians,
osteoporosis is predominant in women who, in the United
States, comprise 80% of the osteoporosis patient pool. The
increased fragility and susceptibility to fracture of skeletal
bone in the aged is aggravated by the greater risk of accidental
falls in this population. Fractured hips, wrists, and vertebrae
are among the most common injuries associated with
osteoporosis. Hip fractures in particular are extremely
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uncomfortable and expensive for the patient, and for women,
correlate with high rates of mortality and morbidity.

SUMMARY OF THE INVENTION

The invention is directed to methods of using a sclerostin
inhibitor for inhibiting bone resorption in humans. The
method comprises administering to a human an amount of
sclerostin inhibitor that is effective to reduce the level of a
marker of bone resorption and optionally increase the level of
a marker of bone formation. In some embodiments, bone
resorption is inhibited and bone formation is increased for at
least about 7 days, 2 weeks, 3 weeks, 4 weeks, 1 month, 5
weeks, 6 weeks, 7 weeks, 8 weeks, 2 months, 3 months or
longer. In related embodiments, the invention provides a
method of increasing bone mineral density or treating a bone-
related disorder. The invention further provides a method of
ameliorating the effects of an osteoclast-related disorder. The
method comprises administering to a human a sclerostin
inhibitor that reduces the level of a marker of bone resorption
compared to bone marker levels absent treatment. The scle-
rostin inhibitor also increases the level of a marker of bone
formation by at least about 10% compared to bone marker
levels absent treatment. The sclerostin inhibitor can be
administered via a single dose or in multiple doses. For
example, the sclerostin inhibitor can be administered in a
short-term therapy regimen to, e.g., increase bone formation,
and/or can be administered long-term to prevent loss of bone
mineral density in a maintenance therapeutic regimen.

In any of the methods disclosed herein, the level of one or
more markers of bone resorption is reduced by at least about
5%, 10%, 15%, 20%, 30%, 40%, 50% or more for at least 2
weeks, 3 weeks, 30 days, 1 month, 6 weeks, 2 months or
longer, compared to pre-treatment levels or normal levels for
that patient population. By way of non-limiting example, the
level of the marker of bone resorption by 3 weeks after treat-
ment is decreased by, e.g., at least about 20% compared to
pre-treatment levels or normal levels for that patient popula-
tion. In any of the preceding methods, the level of the marker
of bone formation is increased by at least about 10%, about
20%, about 30%, about 40%, about 50%, about 60%, about
70%, about 80%, about 90%, about 100% or more for at least
about 2 weeks, 3 weeks, 30 days, 1 month, 6 weeks, 2 months
or longer, compared to pre-treatment levels or normal levels
for that patient population. By way of non-limiting example,
the level of the marker of bone formation by 3 weeks after
treatment is increased by, e.g., at least about 20% compared to
pre-treatment levels or normal levels for that patient popula-
tion. In one exemplary embodiment, the marker of bone
resorption is serum level of C-telopeptide of type I collagen
(CTX). In other exemplary embodiments, the marker of bone
formation is bone-specific alkaline phosphatase (BSAP),
osteocalcin (OstCa), and/or N-terminal extension of procol-
lagen type 1 (P1NP).

The invention also provides a method of treating a bone-
related disorder, wherein the method comprises administer-
ing to a human one or more amounts of a sclerostin inhibitor
effective to increase bone mineral density for the total body
(e.g., head, trunk, arms, and legs) or at the hip (e.g., total hip
and/or femoral neck), spine (e.g., lumbar spine), wrist, finger,
shin bone and/or heel by about 1%, about 2%, about 3%,
about 4%, about 5%, about 6%, about 8%, about 10%, about
12%, about 15%, about 18%, about 20%, about 25%, or 30%
or more. In some embodiments, the bone mineral density of
the human before treatment is characteristic of osteoporosis
or osteopenia, and one or more doses of sclerostin inhibitor
are administered in an amount and for a time effective to
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improve bone mineral density such that the bone mineral
density is no longer characteristic of osteoporosis and/or
osteopenia. For example, one or more doses may be admin-
istered for an initial time period to increase bone mineral
density to within 2.5, or one, standard deviations of the den-
sity normal for a young adult (i.e.,a T-score =—2.5 ora T-score
=-1, as defined below). In exemplary embodiments, the ini-
tial time period is about 3 months or less, 6 months or less, 9
months orless, 1 yearorless, 18 months or less, or longer. The
method may further comprise subsequently administering
one or more amounts of a sclerostin inhibitor effective to
maintain bone mineral density, optionally for a maintenance
time period of at least about 6 months, 1 year, 2 years or
longer (e.g., over the life-time of the subject).

The invention further provides a method of treating a bone-
related disorder in a human by administering one or more
doses between about 0.1 to about 20 mg/kg, or about 0.1 to
about 12 mg/kg, or about 0.5 to about 12 mg/kg, or about 1 to
about 10 mg/kg, or about 1 to about 8 mg/kg, or about 2 to
about 8 mg/kg, or about 3 to about 8 mg/kg. In some embodi-
ments, doses may be administered at an interval of about once
2 weeks or longer, once every month or longer, or once every
2 months or longer, or once every 3 months or longer, or once
every 4 months or longer, or once every 5 months or longer, or
once every 6 months or longer, or once every 9 months or
longer, or once every year or longer. The sclerostin inhibitor
may be used in the preparation of a medicament for admin-
istration using any of the dosing and timing regimens
described herein. Optionally, the sclerostin inhibitor is pre-
sented in a container, such as a single dose or multidose vial,
containing a dose of sclerostin inhibitor for administration
(e.g., about 70 to about 450 mg of sclerostin inhibitor). In one
exemplary embodiment, a vial may contain about 70 mg or 75
mg of sclerostin inhibitor, e.g. anti-sclerostin antibody, and
would be suitable for administering a single dose of about 1
mg/kg. In other embodiments, a vial may contain about 140
mg or 150 mg; or about 210 mg or 220 mg or 250 mg; or about
280 mg or 290 mg or 300 mg; or about 350 mg or 360 mg; or
about 420 mg or 430 mg or 440 mg or 450 mg of sclerostin
inhibitor, e.g., anti-sclerostin antibody.

Additionally, the invention provides a method of treating a
bone-related disorder in a human suffering from or at risk of
hypocalcemia or hypercalcemia, a human in which treatment
with a parathyroid hormone or analog thereof is contraindi-
cated, or a human in which treatment with a bisphosphonate
is contraindicated. The method comprises administering to
the human an amount of a sclerostin inhibitor effective to
increase the level of a marker of bone formation and/or reduce
the level of a marker of bone resorption, without resulting in
hypocalcemia or hypercalcemia (e.g., clinically-significant
hypocalcemia or hypercalcemia).

The invention also provides a method of monitoring anti-
sclerostin therapy, i.e., the physiological response to a scle-
rostin inhibitor. The method comprises the steps of adminis-
tering one or more doses of a sclerostin inhibitor, and
detecting the level of one or more markers of bone resorption,
wherein a reduction of at least about 5%, about 10%, about
15%, about 20%, about 30%, about 40%, about 50% or more
in the level of a marker of bone resorption, compared to
pre-treatment levels or normal levels for that patient popula-
tion, is indicative of effective treatment. The method option-
ally further comprises the step of detecting the level of one or
more markers of bone formation, wherein an increase of at
least about 10%, about 20%, about 30%, about 40%, about
50%, about 60%, about 70%, about 80%, about 90%, or about
100% in the level of a marker of bone formation, compared to
pre-treatment levels or normal levels for that patient popula-
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tion, is indicative of effective treatment. In certain embodi-
ments, the increase in bone formation marker levels is about
20%. The method may further comprise the step of adjusting
the dose of a sclerostin inhibitor to a different amount, e.g.,
higher if the change in bone resorption and/or bone formation
is less than desired, or lower if the change in bone resorption
and/or bone formation is more than desired.

In a different aspect, the invention provides selected scle-
rostin inhibitors that reduce the level of a marker of bone
resorption by at least about 5%, about 10%, about 15%, about
20%, about 30%, about 40%, about 50% or more and increase
the level of a marker of bone formation by at least about 10%,
about 20%, about 30%, about 40%, about 50%, about 60%,
about 70%, about 80%, about 90%, about 100%, or more, for
at least about 1 week, about 2 weeks, about 1 month, about 6
weeks, about 2 months, about 10 weeks, or about 3 months. In
a related aspect, the invention provides a method of selecting
such sclerostin inhibitors by administering a candidate scle-
rostin inhibitor to an animal and selecting a candidate scle-
rostin inhibitor that changes the level of a marker of bone
resorption and/or formation to the desired extent.

In any of the preceding methods or embodiments of the
invention, the sclerostin inhibitor may be a sclerostin binding
agent. The use of sclerostin binding agents disclosed in U.S.
Patent Publication No. 20070110747, e.g., in any of the meth-
ods disclosed herein or for preparation of medicaments for
administration according to any of the methods disclosed
herein, is specifically contemplated. In this regard, the inven-
tion includes use of a sclerostin binding agent in preparation
of'a medicament for inhibiting bone resorption in an amount
from about 1 mg/kg to about 10 mg/kg, wherein the amount is
effective to reduce serum level of C-telopeptide of type 1
collagen (CTX) by at least 20%, compared to pre-treatment or
normal levels, by 3 weeks after treatment begins. The inven-
tion also includes use of a sclerostin binding agent in prepa-
ration of a medicament for increasing bone mineral density in
an amount from about 1 mg/kg to about 10 mg/kg, wherein
the amount is effective to (a) reduce serum level of CTX by at
least 20% compared to pre-treatment or normal levels, by 3
weeks after treatment begins, and (b) increase serum level of
a bone formation marker selected from the group consisting
of'serum level of bone-specific alkaline phosphatase (BSAP),
serum level of amino-terminal extension of peptide of pro-
collagen type 1 (PINP), and serum level of osteocalcin (Os-
tCa), by at least 20%, compared to pre-treatment or normal
levels, by 3 weeks after treatment begins.

The invention further includes use of a sclerostin binding
agent in preparation of a medicament for treating a bone-
related disorder in an amount from about 1 mg/kg to about 10
mg/kg for a first period of time, wherein the amount is effec-
tive to increase bone mineral density at the hip, spine, wrist,
finger, shin bone and/or heel by at least about 3%, followed by
an amount of from about 1 mg/kg to about 10 mg/kg for a
second period of time effective to maintain bone mineral
density. Use of a sclerostin binding agent in preparation of a
medicament for treating a bone-related disorder in a human
suffering from or at risk of hypocalcemia or hypercalcemia in
an amount from about 1 mg/kg to about 10 mg/kg, also is
contemplated, as well as use of a sclerostin binding agent in
preparation of a medicament for treating a bone-related dis-
order in (a) a human in which treatment with a parathyroid
hormone or analog thereof is contraindicated or (b) a human
in which treatment with bisphosphonate is contraindicated.

The invention also includes containers comprising anti-
sclerostin antibody or fragment thereof. In one embodiment,
the container comprises anti-sclerostin antibody or fragment
thereof and instructions for administering the antibody or
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fragment thereof in an amount effective to (a) reduce serum
level of C-telopeptide of type I collagen (CTX) by at least
20%, compared to pre-treatment or normal levels, by 3 weeks
after treatment begins, and (b) increase serum level bone-
specific alkaline phosphatase (BSAP), serum level of amino-
terminal extension of peptide of procollagen type 1 (PINP), or
serum level of osteocalcin (OstCa) by at least 20%, compared
to pre-treatment or normal levels, by 3 weeks after treatment
begins. Alternatively or in addition, the container comprises
an amount of anti-sclerostin antibody from about 70 mg to
about 450 mg. The invention further provides a container
comprising anti-sclerostin antibody or fragment thereof and
instructions for administering the antibody or fragment
thereof for treating a bone-related disorder in an amount from
about 1 mg/kg to about 10 mg/kg every two or four weeks. In
addition, the invention provides a container comprising anti-
sclerostin antibody or fragment thereof and instructions for
administering the antibody or fragment thereof for treating a
bone-related disorder in an amount from about 1 mg/kg to
about 10 mg/kg for a period of about 3 months.

BRIEF DESCRIPTION OF THE FIGURES

FIG.1is a graph of percent change of N-terminal extension
of'procollagen type 1 (P1NP) levels compared to baseline and
placebo P1NP levels versus time (day) post-administration of
various single doses of a sclerostin binding agent in healthy,
postmenopausal women.

FIG. 2 is a graph of percent change of bone-specific alka-
line phosphatase (BSAP) levels compared to baseline and
placebo BSAP levels versus time (day) post-administration of
various single doses of a sclerostin binding agent in healthy,
postmenopausal women.

FIG. 3 is a graph of percent change of osteocalcin levels
compared to baseline and placebo osteocalcin levels versus
time (day) post-administration of various single doses of a
sclerostin binding agent in healthy, postmenopausal women.

FIG. 4 is a graph of percent change of serum C-terminal
telopeptide of type 1 collagen (CTX) levels compared to
baseline and placebo serum CTX levels versus time (day)
post-administration of various single doses of a sclerostin
binding agent in healthy, postmenopausal women.

FIG. 5 are graphs of percent change of osteocalcin, BSAP,
PINP, and CTX levels compared to baseline and placebo
levels versus time (day) post-administration of a single dose
of' S mg/kg or 10 mg/kg of sclerostin binding agent in healthy,
postmenopausal women.

FIG. 6 is a graph of percent change of serum calcium levels
compared to baseline and placebo serum calcium levels ver-
sus time (day) post-administration of various single doses of
a sclerostin binding agent in healthy, postmenopausal
women.

FIG. 7 are graphs of percent change of bone mineral den-
sity compared to baseline and placebo versus time (day)
post-administration of various single doses of sclerostin bind-
ing agent in healthy, postmenopausal women.

DETAILED DESCRIPTION OF THE INVENTION

The invention is predicated, at least in part, on the surpris-
ing discovery that blocking or inhibiting the biological activ-
ity of human sclerostin triggers multiple physiological
responses linked to increased bone mineral density (BMD),
including significant inhibition of bone resorption. Most cur-
rently available therapies only inhibit bone resorption without
increasing bone formation. Some currently available thera-
pies for disorders associated with reduced BMD only
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increase bone formation without significantly reducing bone
resorption. For example, when bone formation is triggered by
some current drugs, bone resorption may also increase (albeit
potentially at a lower rate than before therapy). In contrast,
agents that interfere with sclerostin activity both enhance
bone formation and reduce bone resorption. In other words,
sclerostin inhibitors “uncouple” bone formation and bone
resorption to more effectively build bone. The materials and
methods of the invention are superior to existing therapies
whose therapeutic efficacy is limited and which are accom-
panied by potentially serious adverse side effects.

Inthis regard, the invention provides a method of inhibiting
bone resorption, e.g., bone resorption mediated by osteo-
clasts, bone cells that dissolve bone mineral matrices. The
invention further provides a method of ameliorating the
effects of an osteoclast-related disorder, i.e., a disorder
caused by abnormally increased osteoclast activity that, in
some embodiments, manifests as abnormally high bone
resorption. The inventive method comprises administering to
a human an amount of sclerostin binding agent that reduces
the level of a marker of bone resorption and, optionally,
increases the level of a marker of bone formation.

Activity of a sclerostin inhibitor, e.g., a sclerostin binding
agent, (further described below) may be measured ina variety
of'ways. Sclerostin binding agent-mediated increases in bone
mineral content or bone density may be measured using
single- and dual-energy X-ray absorptometry, ultrasound,
computed tomography, radiography, and magnetic resonance
imaging. The amount of bone mass may also be calculated
from body weights or by using other methods (see Guinness-
Hey, Metab. Bone Dis. Relat. Res., 5:177-181 (1984)). Ani-
mals and particular animal models are used in the art for
testing the effect of the pharmaceutical compositions and
methods on, for example, parameters of bone loss, bone
resorption, bone formation, bone strength, or bone mineral-
ization that mimic conditions of human disease such as
osteoporosis and osteopenia. Examples of such models
include the ovariectomized rat model (Kalu, Bonre and Min-
eral, 15:175-192 (1991); Frost and Jee, Bone and Mineral,
18:227-236 (1992); and Jee and Yao, J. Musculoskel. Neuron.
Interact., 1:193-207 (2001)). The methods for measuring
sclerostin binding agent activity described herein also may be
used to determine the efficacy of other sclerostin inhibitors.

In humans, bone mineral density can be determined clini-
cally using dual x-ray absorptiometry (DXA) of, for example,
the hip and spine. Other techniques include quantitative com-
puted tomography (QCT), ultrasonography, single-energy
x-ray absorptiometry (SXA), and radiographic absorptiom-
etry. Common central skeletal sites for measurement include
the spine and hip; peripheral sites include the forearm, finger,
wrist and heel. Except for ultrasonography, the American
Medical Association notes that BMD techniques typically
involve the use of x-rays and are based on the principle that
attenuation of the radiation depends on thickness and com-
position of the tissues in the radiation path. All techniques
involve the comparison of results to a normative database.

Alternatively, a physiological response to one or more
sclerostin binding agents can be gauged by monitoring bone
marker levels. Bone markers are products created during the
bone remodeling process and are released by bone, osteo-
blasts, and/or osteoclasts. Fluctuations in bone resorption
and/or bone formation “marker” levels imply changes in bone
remodeling/modeling. The International Osteoporosis Foun-
dation (IOF) recommends using bone markers to monitor
bone density therapies (see, e.g., Delmas et al., Osteoporos
Int., Suppl. 6:S2-17 (2000), incorporated herein by refer-
ence). Markers indicative of bone resorption (or osteoclast
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activity) include, for example, C-telopeptide (e.g., C-terminal
telopeptide of type 1 collagen (CTX) or serum cross-linked
C-telopeptide), N-telopeptide (N-terminal telopeptide of type
1 collagen (NTX)), deoxypyridinoline (DPD), pyridinoline,
urinary hydroxyproline, galactosyl hydroxylysine, and tar-
trate-resistant acid phosphatase (e.g., serum tartrate-resistant
acid phosphatase isoform 5b). Bone formation/mineraliza-
tion markers include, but are not limited to, bone-specific
alkaline phosphatase (BSAP), peptides released from N- and
C-terminal extension of type I procollagen (P1NP, PICP), and
osteocalcin (OstCa). Several kits are commercially-available
to detect and quantify markers in clinical samples, such as
urine and blood.

Upon administration, the sclerostin binding agent prefer-
ably reduces the level of one or more markers of bone resorp-
tion, such as the serum level of C-telopeptide of type I col-
lagen (CTX). Accordingly, the invention further provides a
method of monitoring anti-sclerostin therapy, i.e., the physi-
ological response to a sclerostin binding agent or other scle-
rostin inhibitor. The method comprises administering a scle-
rostin binding agent, then measuring the level of one or more
markers of bone resorption. In addition, the method can com-
prise measuring the level of one or more markers of bone
formation before administration of a sclerostin binding agent.
The level of bone resorption marker during and/or after treat-
ment with the sclerostin binding agent may be compared to a
pre-treatment level, or alternatively may be compared to a
standard range typical of that patient population. One of
ordinary skill in the art can readily determine a suitable stan-
dard range by testing a representative number of patients of
like age, gender, disease level, and/or other characteristics of
the patient population. The level of bone resorption marker
can be reduced by at least about 5% (e.g., about 10%, about
20%, or about 30%) by a single dose of sclerostin binding
agent. In some embodiments, the dose of sclerostin binding
agent reduces the level of bone resorption marker at least
about 40% (e.g., about 50%, about 60%, or about 70%) com-
pared to the level of the bone resorption marker prior to
administering the sclerostin binding agent. In addition, the
bone resorption marker level may be reduced for at least about
3 days (e.g., about 7 days, about 2 weeks, about 3 weeks,
about 1 month, about 5 weeks, about 6 weeks, about 7 weeks,
about 2 months, about 9 weeks, about 10 weeks, about 11
weeks, or about 3 months) after administration of a single
dose of the sclerostin binding agent.

In addition to decreasing the level of bone resorption mark-
ers, the amount of sclerostin binding agent administered to a
patient also can increase the level of one or more markers of
bone formation, such as the serum level of BSAP, the serum
level of PINP, and/or the serum level of OstCa. A single dose
of sclerostin binding agent can increase the level of a bone
formation marker by, for example, at least about 5% (e.g.,
about 10%, about 20%, or about 30%). In some embodi-
ments, the dose of sclerostin binding agent elevates the level
of a bone formation marker at least about 40% (e.g., about
50%, about 60%, or about 70%). In other embodiments, the
dose of sclerostin binding agent increases the level of one or
more bone formation markers by at least about 75% (e.g.,
about 80%, about 90%, about 100%, or about 110%). In yet
other embodiments, the dose of sclerostin binding agent
increases the level of a bone formation marker by at least
about 120% (e.g., about 130%, about 140%, about 150%,
about 160% or about 170%). In alternative embodiments, the
sclerostin binding agent increases the level of bone formation
marker by least about 180% (e.g., about 190% or about
200%). Bone formation marker levels ideally remain elevated
(compared to bone formation marker levels pre-treatment or
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to a standard range typical of that patient population) for at
least about 3 days (e.g., about 7 days, about 2 weeks, about 3
weeks, about 1 month, about 5 weeks, about 6 weeks, about 7
weeks, about 2 months, about 9 weeks, about 10 weeks, about
11 weeks, or about 3 months) after administration of a single
dose of the sclerostin binding agent.

The invention also provides a method of increasing bone
mineral density (BMD), wherein an amount of sclerostin
binding agent that (a) reduces the level of a marker of bone
resorption and (b) increases the level of a marker of bone
formation is administered to a human. BMD generally corre-
lates with skeletal fragility and osteoporosis. Typically, BMD
is can be measured “total body” (e.g., head, trunk, arms, and
legs) or at the hip (e.g., total hip and/or femoral neck), spine
(e.g., lumbar spine), wrist, finger, shin bone and/or heel. In
osteoporosis diagnosis, a patient’s BMD is compared to the
peak density of a 30-year old healthy adult (i.e., a “young
adult™), creating the so-called “I-score.” A patient’s BMD
also may be compared to an “age-matched” bone density (see,
e.g., World Health Organization Scientific Group on the Pre-
vention and Management of Osteoporosis, “Prevention and
management of osteoporosis: report of a WHO scientific
group.” WHO Technical Report Series; 921, Geneva, Swit-
zerland (2000)). The diftference between a patient’s BMD and
that of a healthy, young adult is conventionally referred to in
terms of the multiple of a “standard deviation,” which typi-
cally equals about 10% to about 12% decrease in bone den-
sity. The World Health Organization proposed four diagnostic
categories based on BMD T-scores. A BMD value within 1
standard deviation of the young adult reference mean
(T-score =-1) is “normal.” Low bone mass (osteopenia) is
indicated by a BMD value more than 1 standard deviation
below the young adult mean, but less than 2 standard devia-
tions (T-score <-1 and >-2.5). A T-score of more than 2.5
standard deviations below the norm supports a diagnosis of
osteoporosis. If a patient additionally suffers from one or
more fragility fractures, the patient qualifies as having severe
0steoporosis.

The sclerostin inhibitor, e.g., a sclerostin binding agent,
may be administered to a patient to improve bone mineral
density regardless of the patient’s T-score. The sclerostin
binding agent may be administered at a dose and for a time
period effective to increase BMD in the patient by at least
about 1% (about 2%, about 3%, about 4%, about 5%, or about
6%). In some embodiments, BMD is increased by at least
about 8% (e.g., at least about 10%, about 12%, about 15%, or
about 18%). In other embodiments, BMD is increased by the
sclerostin binding agent at least about 20% (e.g., at least about
22%, about 25%, or about 28%) at the hip, spine, wrist, finger,
shin bone, and/or heel. In yet other embodiments, BMD is
increased at least about 30% (e.g., at least about 32%, about
35%, about 38%, or about 40%). In other words, the BMD can
be increased to the range of about 1 to about 2.5 standard
deviations (preferably a range of about O to about 1 standard
deviations) below the normal BMD of a healthy young adult.

Alterations in bone remodeling can lead to fluctuations in
mineral concentrations throughout the body. Bone is one of
the principal regulators of calcium levels in the bloodstream.
Osteoclast-mediated bone resorption releases stored calcium
into the systemic circulation, while osteoblast-mediated bone
formation removes calcium from circulation to incorporate
into bone tissue. In normal bone remodeling, these processes
cycle to maintain healthy, strong bone and maintain free
calcium levels at about 8.5 mg/dL to about 10.5 mg/dL (e.g.,
about 2.2 mmol/L. to about 2.6 mmol/L.). Bone disorders,
other illnesses, and even certain therapies can disrupt sys-
temic calcium levels with dire consequences. Hypercalcemia
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is associated with high levels of calcium in the blood (e.g.,
greater than 12 mg/dl. or 3 mmol/L.). Extraordinarily high
calcium levels leads to, for example, fatigue, confusion, con-
stipation, decreased appetite, frequent urination, heart prob-
lems, and bone pain. Hypocalcemia is an electrolyte imbal-
ance indicated by an abnormally low level of calcium in the
blood (e.g., less than about 9 mg/dL or 2.2 mmol/L). Calcium
levels of <7.5 mg/dL (<1.87 mmol/L) or less are considered
severe hypocalcemia and may be accompanied by clinical
symptoms.

Common symptoms of hypocalcemia include nerve and
muscle spasms and cramps, numbness, tingling in the
extremities, confusion, and heart irregularities. Extreme
variations in system calcium can lead to coma and death.

Several ailments and pharmaceutical therapies alter system
calcium levels. Hypercalcemia and hypocalcemia can result
from, for example, chronic kidney disease, renal failure, pri-
mary or secondary hyperparathyroidism, pseudohyperpar-
athyroidism, hypoparathyroidism, pseudohypoparathyroid-
ism, magnesium depletion, alcoholism, bisphosphonate
therapy, severe hypermagnesemia, vitamin D deficiency,
hyperphosphatemia, acute pancreatitis, hungry bone syn-
drome, chelation, osteoblastic metastases, sepsis, surgery,
chemotherapy, neoplasia syndrome, familial hypocalciuric
hypercalcemia, sarcoidosis, tuberculosis, berylliosis, histo-
plasmosis, Candidiasis, Coccidioidomycosis, histiocytosis
X, Hodgkin’s or Non-Hodgkin’s lymphoma, Crohn’s dis-
ease, Wegener’s granulomatosis, leukemia, pneumonia, sili-
cone-induced granulomas, immobilization, or drug therapy,
such as administration of thiazide diuretics, lithium, estro-
gens, fluorides, glucose, and insulin. In addition, serum cal-
cium fluctuations are a side effect of many existing bone-
related therapies, such as bisphosphonate and parathyroid
hormone therapy. Because of the potentially life-threatening
consequences of calcium imbalance, patients susceptible to
hypocalcemia or hypercalcemia may need to forego certain
therapy options.

Remarkably, sclerostin inhibitors, e.g., sclerostin binding
agents, have been shown to promote bone formation and
inhibit (or slow) bone resorption with minimal fluctuations in
systemic calcium levels (e.g., calcium levels fluctuate 10% or
less from baseline serum calcium levels). Accordingly, the
materials and method of the invention are particularly advan-
tageous in treating patients that are susceptible or sensitive to
unstable calcium levels. The amount of sclerostin binding
agent administered to a human in the context of this aspect of
the invention is an amount that does not result in hypocalce-
mia or hypercalcemia (e.g., clinically-significant hypocalce-
mia or hypercalcemia). In addition, the invention provides a
method of treating a bone-related disorder in a human suffer-
ing from or at risk of hypocalcemia or hypercalcemia or a
human in which treatment with bisphosphonate, a parathy-
roid hormone, or parathyroid hormone analog is contraindi-
cated. The method comprises administering to the human an
amount of a sclerostin binding agent effective to increase the
level of a marker of bone formation, such as serum levels of B
SAP, PINP, and/or OstCa and/or reduce the level of a marker
of bone resorption, such as CTX.

The inventive method is useful for treating or preventing
bone-related disorders, such as bone-related disorders asso-
ciated with abnormal osteoblast or osteoclast activity. Indeed,
the sclerostin inhibitor (e.g., sclerostin binding agent) can be
administered to a human suffering from a bone related disor-
der selected from the group consisting of achondroplasia,
cleidocranial dysostosis, enchondromatosis, fibrous dyspla-
sia, Gaucher’s Disease, hypophosphatemic rickets, Marfan’s
syndrome, multiple hereditary exotoses, neurofibromatosis,
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osteogenesis imperfecta, osteopetrosis, osteopoikilosis, scle-
rotic lesions, pseudoarthrosis, pyogenic osteomyelitis, peri-
odontal disease, anti-epileptic drug induced bone loss, pri-
mary and secondary hyperparathyroidism, familial
hyperparathyroidism syndromes, weightlessness induced
bone loss, osteoporosis in men, postmenopausal bone loss,
osteoarthritis, renal osteodystrophy, infiltrative disorders of
bone, oral bone loss, osteonecrosis of the jaw, juvenile Pag-
et’s disease, melorheostosis, metabolic bone diseases, mas-
tocytosis, sickle cell anemia/disease, organ transplant related
bone loss, kidney transplant related bone loss, systemic lupus
erythematosus, ankylosing spondylitis, epilepsy, juvenile
arthritides, thalassemia, mucopolysaccharidoses, Fabry Dis-
ease, Turner Syndrome, Down Syndrome, Klinefelter Syn-
drome, leprosy, Perthe’s Disease, adolescent idiopathic
scoliosis, infantile onset multi-system inflammatory disease,
Winchester Syndrome, Menkes Disease, Wilson’s Disease,
ischemic bone disease (such as Legg-Calve-Perthes disease
and regional migratory osteoporosis), anemic states, condi-
tions caused by steroids, glucocorticoid-induced bone loss,
heparin-induced bone loss, bone marrow disorders, scurvy,
malnutrition, calcium deficiency, osteoporosis, osteopenia,
alcoholism, chronic liver disease, postmenopausal state,
chronic inflammatory conditions, rheumatoid arthritis,
inflammatory bowel disease, ulcerative colitis, inflammatory
colitis, Crohn’s disease, oligomenorrhea, amenorrhea, preg-
nancy, diabetes mellitus, hyperthyroidism, thyroid disorders,
parathyroid disorders, Cushing’s disease, acromegaly,
hypogonadism, immobilization or disuse, reflex sympathetic
dystrophy syndrome, regional osteoporosis, osteomalacia,
bone loss associated with joint replacement, HIV associated
bone loss, bone loss associated with loss of growth hormone,
bone loss associated with cystic fibrosis, chemotherapy-asso-
ciated bone loss, tumor-induced bone loss, cancer-related
bone loss, hormone ablative bone loss, multiple myeloma,
drug-induced bone loss, anorexia nervosa, disease-associated
facial bone loss, disease-associated cranial bone loss, dis-
ease-associated bone loss of the jaw, disease-associated bone
loss of the skull, bone loss associated with aging, facial bone
loss associated with aging, cranial bone loss associated with
aging, jaw bone loss associated with aging, skull bone loss
associated with aging, and bone loss associated with space
travel.

The inventive method need not cure the patient of the
disorder or completely protect against the onset of a bone-
related disorder to achieve a beneficial biological response.
The method may be used prophylactically, meaning to pro-
tect, in whole or in part, against a bone-related disorder or
symptom thereof. The method also may be used therapeuti-
cally to ameliorate, in whole or in part, a bone-related disor-
der or symptom thereof, or to protect, in whole or in part,
against further progression of a bone-related disorder or
symptom thereof. Indeed, the materials and methods of the
invention are particularly useful for increasing bone mineral
density and maintaining the increased BMD over a period of
time. In this regard, the invention provides a method of treat-
ing a bone-related disorder, which method comprises (a)
administering one or more amounts of a sclerostin binding
agent effective to increase BMD measured for the total body
(e.g., head, trunk, arms, and legs) or at the hip (e.g., total hip
and/or femoral neck), spine (e.g., lumbar spine), wrist, finger,
shin bone and/or heel by about 1%, about 2%, about 3%,
about 6%, about 8%, about 10%, about 12%, about 15%,
about 18%, about 20%, about 25%, or 30% or more. One or
more administrations of a pharmaceutical composition com-
prising the sclerostin binding agent may be carried out over a
therapeutic period of, for example, about 1 month to about 12
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months (e.g., about 2 months, about 3 months, about 4
months, about 5 months, about 6 months, about 7 months,
about 8 months, about 9 months, about 10 months, or about 11
months). The method further includes (b) subsequently
administering one or more amounts of a sclerostin binding
agent effective to maintain bone mineral density. By “main-
tain bone mineral density” is meant that the increased BMD
resulting from step (a) does not fall more than about 1% to
about 5% over the course of step (b) (e.g., about 6 months,
about 9 months about 1 year, about 18 months, about 2 years,
or over the course of the patient’s life). It will be appreciated
that a patient can require alternate treatment phases for
increasing bone density and maintaining bone density.

The sclerostin binding agent is preferably administered to
a patient in a physiologically-acceptable (e.g., pharmaceuti-
cal) composition, which can include carriers, excipients, or
diluents. It will be appreciated that the sclerostin binding
agents described herein may be used in the preparation of a
medicament for administration using any of the dosage and
timing regimens disclosed herein. Pharmaceutical composi-
tions and methods of treatment are disclosed in U.S. Patent
Publication No. 20050106683, which is incorporated by ref-
erence herein. “Physiologically-acceptable” refers to
molecular entities and compositions that do not produce an
allergic or similar untoward reaction when administered to a
human. In addition, the composition administered to a subject
may contain more than one sclerostin inhibitor (e.g., a scle-
rostin binding agent and a synthetic chemical sclerostin
inhibitor) or a sclerostin inhibitor in combination with one or
more therapeutics having different mechanisms of action.

The development of suitable dosing and treatment regi-
mens for using the particular compositions described herein
in a variety of treatment regimens, including e.g., subcutane-
ous, oral, parenteral, intravenous, intranasal, and intramuscu-
lar administration and formulation, is well known in the art
and discussed in U.S. Patent Publication No. 20070110747.
For example, in certain circumstances, it will be desirable to
deliver a pharmaceutical composition comprising a sclerostin
binding agent subcutaneously, parenterally, intravenously,
intramuscularly, or even intraperitoneally. Such approaches
are well known to the skilled artisan, some of which are
further described, for example, in U.S. Pat. Nos. 5,543,158;
5,641,515; and 5,399,363. Illustrative pharmaceutical forms
suitable for injectable use include sterile aqueous solutions or
dispersions and sterile powders for the extemporaneous
preparation of sterile injectable solutions or dispersions (for
example, see U.S. Pat. No. 5,466,468). In all cases the form
must be sterile and must be fluid to the extent that easy
syringability exists.

In one embodiment, for parenteral administration in an
aqueous solution, the solution should be suitably buffered if
necessary and the liquid diluent first rendered isotonic with
sufficient saline or glucose. These particular aqueous solu-
tions are especially suitable for intravenous, intramuscular,
subcutaneous, and intraperitoneal administration. For
example, one dose may be dissolved in 1 ml of isotonic NaCl
solution and either added to 1000 ml of hypodermoclysis
fluid or injected at the proposed site of infusion (see, for
example, Remington’s Pharmaceutical Sciences, 15th ed.,
Mack Pub. Co., Easton, Pa., pp. 1035-1038 and 1570-1580).
Some variation in dosage and frequency of administration
may occur depending on the condition of the subject being
treated; age, height, weight, and overall health of the patient;
and the existence of any side effects. In addition, a pharma-
ceutical composition comprising a sclerostin binding agent
may be placed within containers (e.g., vials), along with
packaging material that provides instructions regarding the
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use of such pharmaceutical compositions. Generally, such
instructions will include a tangible expression describing the
reagent concentration, as well as within certain embodiments,
relative amounts of excipient ingredients or diluents (e.g.,
water, saline or PBS) that may be necessary to reconstitute the
pharmaceutical composition.

The sclerostin binding agent is administered in an amount
that reduces the level of a bone resorption marker and/or
increases the level of a bone formation marker and/or
increases bone density. The dose of sclerostin binding agent
administered may range from about 0.5 mg/kg to about 20
mg/kg (e.g., 12 mg/kg) of body weight. For example, the dose
of'sclerostin binding agent may range from about 1 mg/kg to
about 10 mg/kg (e.g., about 2 mg/kg or about 9 mg/kg), about
1 mg/kg to about 3 mg/kg, or about 3 mg/kg to about 8 mg/kg
(e.g., about 4 mg/kg, 5 mg/kg, 6 mg/kg, or 7 mg/kg).

In addition, it may be advantageous to administer multiple
doses of a sclerostin binding agent or space out the adminis-
tration of doses, depending on the therapeutic regimen
selected for a particular patient. The sclerostin binding agent
can be administered periodically over a time period of one
year or less (e.g., 9 months or less, 6 months or less, or 3
months or less). In this regard, the sclerostin binding agent
can be administered to the human once every about 7 days, or
2 weeks, or 3 weeks, or 1 month, or 5 weeks, or 6 weeks, or 7
weeks, or 2 months, or 9 weeks, or 10 weeks, or 11 weeks, or
3 months, or 13 weeks, or 14 weeks, or 15 weeks, or 4 months,
or 17 weeks, or 18 weeks, or 19 weeks, or 5 months, or 21
weeks, or 22 weeks, or 23 weeks, or 6 months, or 12 months.

The inventive method comprises administering an amount
ofa“sclerostin inhibitor.” As used herein, the term “sclerostin
inhibitor” means any molecule that inhibits the biological
activity of sclerostin on bone, as measured by changes to bone
mineralization, bone density, effect on osteoblasts and/or
osteoclasts, markers of bone formation, markers of bone
resorption, markers of osteoblast activity, and/or markers of
osteoclast activity. Such inhibitors may act by binding to
sclerostin or its receptor or binding partner. Inhibitors in this
category include “sclerostin binding agents,” such as, e.g.,
antibodies or peptide-based molecules. “Sclerostin inhibi-
tors” also refers to small organic chemical compounds,
optionally of less than about 1000 Daltons in molecular
weight that bind sclerostin and inhibit its activity. Inhibitors
may alternatively act by inhibiting expression of sclerostin.
Inhibitors in this category include polynucleotides or oligo-
nucleotides that bind to sclerostin DNA or mRNA and inhibit
sclerostin expression, including an antisense oligonucleotide,
inhibitory RNA, DNA enzyme, ribozyme, an aptamer or
pharmaceutically acceptable salts thercof that inhibit the
expression of sclerostin.

A “sclerostin binding agent” specifically binds to scleros-
tin or portions thereof to block or impair binding of human
sclerostin to one or more ligands. Sclerostin, the product of
the SOST gene, is absent in sclerosteosis, a skeletal disease
characterized by bone overgrowth and strong dense bones
(Brunkow et al., Am. J. Hum. Genet., 68:577-589 (2001);
Balemans et al., Hum. Mol. Genet., 10:537-543 (2001)). The
amino acid sequence of human sclerostin is reported by
Brunkow et al. and is disclosed in U.S. Patent Publication No.
20070110747 as SEQ ID NO: 1 (which patent publication is
incorporated in its entirety for its description of sclerostin
binding agents and Sequence Listing). Recombinant human
sclerostin/SOST is commercially available from R&D Sys-
tems (Minneapolis, Minn., USA; 2006 Catalog #1406-ST-
025). Additionally, recombinant mouse sclerostin/SOST is
commercially available from R&D Systems (Minneapolis,
Minn., USA; 2006 Catalog #1589-ST-025). Research grade
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sclerostin-binding monoclonal antibodies are commercially
available from R&D Systems (Minneapolis, Minn., USA;
mouse monoclonal: 2006 Catalog #MAB1406; rat mono-
clonal: 2006 Catalog #MAB1589). U.S. Pat. Nos. 6,395,511
and 6,803,453, and U.S. Patent Publication Nos.
20040009535 and 20050106683 refer to anti-sclerostin anti-
bodies generally. Examples of sclerostin binding agents suit-
able for use in the context of the invention also are described
in U.S. Patent Publication Nos. 20070110747 and
20070072797, which are hereby incorporated by reference.
Additional information regarding materials and methods for
generating sclerostin binding agents can be found in U.S.
Patent Publication No. 20040158045.

The sclerostin binding agent of the invention preferably is
an antibody. The term “antibody” refers to an intact antibody,
or a binding fragment thereof. An antibody may comprise a
complete antibody molecule (including polyclonal, mono-
clonal, chimeric, humanized, or human versions having full
length heavy and/or light chains), or comprise an antigen
binding fragment thereof. Antibody fragments include F(ab')
», Fab, Fab', Fv, Fc, and Fd fragments, and can be incorpo-
rated into single domain antibodies, single-chain antibodies,
maxibodies, minibodies, intrabodies, diabodies, triabodies,
tetrabodies, v-NAR and bis-scFv (see, e.g., Hollinger and
Hudson, Nature Biotechnology, 23(9):1126-1136 (2005)).
Antibody polypeptides, including fibronectin polypeptide
monobodies, also are disclosed in U.S. Pat. No. 6,703,199.
Other antibody polypeptides are disclosed in U.S. Patent
Publication No. 20050238646. Anti-sclerostin antibodies
may bind to sclerostin of SEQ ID NO: 1, or a naturally
occurring variant thereof, with an affinity ofless than or equal
to 1x107"M, less than or equal to 1x10~*M, less than or equal
to 1x107°M, less than or equal to 1x107*° M, less than or
equal to 1x107*'M, or less than or equal to 1x107'*M. Affin-
ity may be determined by an affinity ELISA assay. In certain
embodiments, affinity may be determined by a BlAcore
assay. In certain embodiments, affinity may be determined by
a kinetic method. In certain embodiments, affinity may be
determined by an equilibrium/solution method.

An antibody fragment may be any synthetic or genetically
engineered protein. For example, antibody fragments include
isolated fragments consisting of the light chain variable
region, “Fv” fragments consisting of the variable regions of
the heavy and light chains, recombinant single chain polypep-
tide molecules in which light and heavy variable regions are
connected by a peptide linker (scFv proteins).

Another form of an antibody fragment is a peptide com-
prising one or more complementarity determining regions
(CDRs) of an antibody. CDRs (also termed “minimal recog-
nition units” or “hypervariable region”) can be obtained by
constructing polynucleotides that encode the CDR of'interest.
Such polynucleotides are prepared, for example, by using the
polymerase chain reaction to synthesize the variable region
using mRNA of antibody-producing cells as a template (see,
for example, Larrick et al., Methods: A Companion to Meth-
ods in Enzymology, 2:106 (1991); Courtenay-Luck, “Genetic
Manipulation of Monoclonal Antibodies,” in Monoclonal
Antibodies Production, Engineering and Clinical Applica-
tion, Ritter etal. (eds.), page 166, Cambridge University Press
(1995); and Ward et al., “Genetic Manipulation and Expres-
sion of Antibodies,” in Monoclonal Antibodies: Principles
and Applications, Birch et al., (eds.), page 137, Wiley-Liss,
Inc. (1995)).

In one embodiment of the invention, the sclerostin binding
agent cross-blocks the binding of at least one of antibodies
Ab-A, Ab-B, Ab-C, Ab-D, Ab-1, Ab-2, Ab-3, Ab-4, Ab-5,
Ab-6, Ab-7, Ab-8, Ab-9, Ab-10, Ab-11, Ab-12, Ab-13,
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Ab-14, Ab-15, Ab-16, Ab-17, Ab-18, Ab-19, Ab-20, Ab-21,
Ab-22, Ab-23, and Ab-24 (all of which are described in U.S.
Patent Publication No. 20070110747) to sclerostin. Alterna-
tively or in addition, the sclerostin binding agent is cross-
blocked from binding to sclerostin by at least one of antibod-
ies Ab-A, Ab-B, Ab-C, Ab-D, Ab-1, Ab-2, Ab-3, Ab-4, Ab-5,
Ab-6, Ab-7, Ab-8, Ab-9, Ab-10, Ab-11, Ab-12, Ab-13,
Ab-14, Ab-15, Ab-16, Ab-17, Ab-18, Ab-19, Ab-20, Ab-21,
Ab-22, Ab-23, and Ab-24 (all of which are described in U.S.
Patent Publication No. 20070110747). The terms “cross-
block,” “cross-blocked,” and “cross-blocking” are used inter-
changeably herein to mean the ability of an antibody or other
binding agent to interfere with the binding of other antibodies
or binding agents to sclerostin. The extent to which an anti-
body or other binding agent is able to interfere with the
binding of another to sclerostin, and therefore whether it can
be said to cross-block, can be determined using competition
binding assays. In some aspects of the invention, a cross-
blocking antibody or fragment thereof reduces sclerostin
binding of a reference antibody between about 40% and about
100%, such as about 60% and about 100%, specifically
between 70% and 100%, and more specifically between 80%
and 100%. A particularly suitable quantitative assay for
detecting cross-blocking uses a Biacore machine which mea-
sures the extent of interactions using surface plasmon reso-
nance technology. Another suitable quantitative cross-block-
ing assay uses an ELISA-based approach to measure
competition between antibodies or other binding agents in
terms of their binding to sclerostin.

Suitable sclerostin binding agents include antibodies and
portions thereof described in U.S. Patent Publication No.
20070110747, such as one or more of CDR-H1, CDR-H2,
CDR-H3, CDR-L1, CDR-L.2 and CDR-L3 as specifically
disclosed therein. At least one of the regions of CDR-HI1,
CDR-H2, CDR-H3, CDR-L1, CDR-L2, and CDR-L3 may
have at least one amino acid substitution, provided that the
binding agent retains the binding specificity of the non-sub-
stituted CDR. The non-CDR portion of the binding agent may
be a non-protein molecule, wherein the binding agent cross-
blocks the binding of an antibody disclosed herein to scleros-
tin and/or neutralizes sclerostin. The non-CDR portion of the
binding agent may be a non-protein molecule in which the
binding agent exhibits a similar binding pattern to human
sclerostin peptides in a human sclerostin peptide epitope
competition binding assay as that exhibited by at least one of
antibodies Ab-A, Ab-B, Ab-C, Ab-D, Ab-1, Ab-2, Ab-3,
Ab-4, Ab-5, Ab-6, Ab-7, Ab-8, Ab-9, Ab-10, Ab-11, Ab-12,
Ab-13, Ab-14, Ab-15, Ab-16, Ab-17, Ab-18, Ab-19, Ab-20,
Ab-21, Ab-22, Ab-23, and Ab-24 (all of which are described
in U.S. Patent Publication No. 20070110747), and/or neutral-
izes sclerostin. The non-CDR portion of the binding agent
may be composed of amino acids, wherein the binding agent
is a recombinant binding protein or a synthetic peptide, and
the recombinant binding protein cross-blocks the binding of
an antibody to sclerostin and/or neutralizes sclerostin. The
non-CDR portion of the binding agent may be composed of
amino acids, wherein the binding agent is a recombinant
binding protein, and the recombinant binding protein exhibits
a similar binding pattern to human sclerostin peptides in the
human sclerostin peptide epitope competition binding assay
(described in U.S. Patent Publication No. 20070110747) as
that exhibited by at least one of the antibodies Ab-A, Ab-B,
Ab-C, Ab-D, Ab-1, Ab-2, Ab-3, Ab-4, Ab-5, Ab-6, Ab-7,
Ab-8, Ab-9, Ab-10, Ab-11, Ab-12, Ab-13, Ab-14, Ab-15,
Ab-16, Ab-17, Ab-18, Ab-19, Ab-20, Ab-21, Ab-22, Ab-23,
and Ab-24 (described in U.S. Patent Publication No.
20070110747), and/or neutralizes sclerostin. Preferably, the
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sclerostin binding agent is Ab-A, Ab-B, Ab-C, Ab-D, Ab-1,
Ab-2, Ab-3, Ab-4, Ab-5, Ab-6, Ab-7, Ab-8, Ab-9, Ab-10,
Ab-11, Ab-12, Ab-13, Ab-14, Ab-15, Ab-16, Ab-17, Ab-18,
Ab-19,Ab-20, Ab-21, Ab-22, Ab-23, or Ab-24 of U.S. Patent
Publication No. 20070110747.

In addition, the sclerostin binding agent can comprise at
least one CDR sequence having at least 75% identity (e.g.,
100% identity) to a CDR selected from SEQ ID NOs: 39, 40,
41,42,43,44,45,46,47,48,49, 50,51, 52,53, 54, 55, 56, 57,
58,59,60,61, 62,78,79, 80, 81, 99, 100, 101, 102, 103, 104,
105, 106, 107, 108, 109, 110, 111, 112, 113, 114, 115, 116,
237, 238, 239, 240, 241, 242, 243, 244, 245, 246, 247, 248,
249, 250, 251, 252, 253, 254, 255, 256, 257, 258, 259, 260,
261, 262, 263, 264, 265, 266, 267, 268, 269, 270, 271, 272,
273, 274,275, 276, 277, 278, 279, 280, 281, 282, 283, 284,
285, 286, 287, 288, 289, 290, 291, 292, 293, 294, 295, 296,
297, 298,351,352, 353,358, 359, and 360 disclosed in U.S.
Patent Publication No. 20070110747. Preferably, the scleros-
tin binding agent comprises at least one CDR sequence hav-
ing at least 75% identity to a CDR selected from SEQ ID
NOs: 245,246,247, 78,79, 80, 269, 270, 271, 239, 240, and
24, all of which is described in U.S. Patent Publication No.
20070110747. As described in U.S. Patent Publication No.
20070110747, the sclerostin binding agent can comprise: a)
CDR sequences of SEQ ID NOs:54, 55, and 56 and CDR
sequences of SEQ ID NOs:51, 52, and 53; b) CDR sequences
of SEQID NOs:60, 61, and 62 and CDR sequences of SEQ ID
NOs:57, 58, and 59; ¢) CDR sequences of SEQ 1D NOs:48,
49, and 50 and CDR sequences of SEQ ID NOs:45, 46, and
47; d) CDR sequences of SEQ ID NOs:42, 43, and 44 and
CDR sequences of SEQ ID NOs:39, 40, and 41; e) CDR
sequences of SEQ ID NOs:275, 276, and 277 and CDR
sequences of SEQ ID NOs:287, 288, and 289; f) CDR
sequences of SEQ ID NOs:278, 279, and 280 and CDR
sequences of SEQ ID NOs:290, 291, and 292; g) CDR
sequences of SEQ IDNOs:78, 79, and 80 and CDR sequences
of SEQ ID NOs: 245, 246, and 247; h) CDR sequences of
SEQID NOs:81, 99, and 100 and CDR sequences of SEQ ID
NOs:248, 249, and 250; i) CDR sequences of SEQ ID NOs:
101, 102, and 103 and CDR sequences of SEQ ID NOs:251,
252, and 253; j) CDR sequences of SEQ ID NOs:104, 105,
and 106 and CDR sequences of SEQ ID NOs:254, 255, and
256; k) CDR sequences of SEQ ID NOs:107, 108, and 109
and CDR sequences of SEQ ID NOs:257, 258, and 259; 1)
CDR sequences of SEQ ID NOs:110, 111, and 112 and CDR
sequences of SEQ ID NOs:260, 261, and 262; m) CDR
sequences of SEQ ID NOs:281, 282, and 283 and CDR
sequences of SEQ ID NOs:293, 294, and 295; n) CDR
sequences of SEQ ID NOs:113, 114, and 115 and CDR
sequences of SEQ ID NOs:263, 264, and 265; o) CDR
sequences of SEQ ID NOs:284, 285, and 286 and CDR
sequences of SEQ ID NOs:296, 297, and 298; p) CDR
sequences of SEQ ID NOs:116, 237, and 238 and CDR
sequences of SEQ ID NOs:266, 267, and 268; q) CDR
sequences of SEQ ID NOs:239, 240, and 241 and CDR
sequences of SEQ ID NOs:269, 270, and 271; r) CDR
sequences of SEQ ID NOs:242, 243, and 244 and CDR
sequences of SEQ ID NOs:272, 273, and 274; or s) CDR
sequences of SEQ ID NOs:351, 352, and 353 and CDR
sequences of SEQ ID NOs:358, 359, and 360.

The sclerostin binding agent also can comprise at least one
CDR sequence having at least 75% identity to a CDR selected
from CDR-H1, CDR-H2, CDR-H3, CDR-L1, CDR-L2, and
CDR-L3 wherein CDR-H1 has the sequence given in SEQ ID
NO: 245 or SEQ ID NO: 269, CDR-H2 has the sequence
given in SEQ ID NO: 246 or SEQ ID NO: 270, CDR-H3 has
the sequence given in SEQ ID NO: 247 or SEQ ID NO: 271,
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CDR-L1 hasthe sequence given in SEQ IDNO: 78 or SEQ ID
NO: 239, CDR-L2 has the sequence given in SEQ ID NO: 79
or SEQ ID NO: 240 and CDR-L3 has the sequence given in
SEQ ID NO: 80 or SEQ ID NO 241, all of which is described
in U.S. Patent Publication No. 20070110747

Alternatively, the sclerostin binding agent can have a heavy
chain comprising CDR’s H1, H2, and H3 and comprising a
polypeptide having the sequence provided in SEQ ID NO:
137 or a variant thereof in which said CDR’s are at least 75%
identical to SEQ ID NO: 245, 246, and 247, respectively, and
a light chain comprising CDR’s L1, 1.2 and [.3 and compris-
ing a polypeptide having the sequence provided in SEQ ID
NO: 133 or a variant thereof in which said CDR’s are at least
75% identical to SEQ ID NO: 78, 79, and 80, respectively (as
described in U.S. Patent Publication No. 20070110747).

The sclerostin binding agent may have a heavy chain com-
prising CDR’s H1, H2, and H3 and comprising a polypeptide
having the sequence provided in SEQ ID NO: 145 or 392 ora
variant thereof in which said CDR’s are at least 75% identical
to SEQ ID NO: 245, 246, and 247, respectively, and a light
chain comprising CDR’s L1, 1.2, and L3 and comprising a
polypeptide having the sequence provided in SEQ ID NO:
141 or a variant thereof in which said CDR’s are at least 75%
identical to SEQ ID NO: 78, 79, and 80, respectively (as
described in U.S. Patent Publication No. 20070110747).

The sclerostin binding agent may have a heavy chain com-
prising CDR’s H1, H2, and H3 and comprising a polypeptide
having the sequence provided in SEQ ID NO: 335 or a variant
thereof in which said CDR’s are at least 75% identical to SEQ
ID NO: 269, 270, and 271, respectively, and a light chain
comprising CDR’s L1, [.2, and L3 and comprising a polypep-
tide having the sequence provided in SEQ ID NO: 334 or a
variant thereof in which said CDR’s are at least 75% identical
to SEQ ID NO: 239, 240, and 241, respectively (as described
in U.S. Patent Publication No. 20070110747).

Alternatively, the sclerostin binding agent has a heavy
chain comprising CDR’s H1, H2, and H3 and comprising a
polypeptide having the sequence provided in SEQ ID NO:
331 or a variant thereof in which said CDR’s are at least 75%
identical to SEQ ID NO: 269, 270, and 271, respectively, and
a light chain comprising CDR’s L1, [.2, and .3 and compris-
ing a polypeptide having the sequence provided in SEQ ID
NO: 330 or a variant thereof in which said CDR’s are at least
75% identical to SEQ ID NO: 239, 240, and 241, respectively
(as described in U.S. Patent Publication No. 20070110747).

The sclerostin binding agent may have a heavy chain com-
prising CDR’s H1, H2, and H3 and comprising a polypeptide
having the sequence provided in SEQ ID NO: 345 or 396 ora
variant thereof in which said CDR’s are at least 75% identical
to SEQ ID NO: 269, 270, and 271, respectively, and a light
chain comprising CDR’s L1, 1.2, and L3 and comprising a
polypeptide having the sequence provided in SEQ ID NO:
341 or a variant thereof in which said CDR’s are at least 75%
identical to SEQ ID NO: 239, 240, and 241, respectively (as
described in U.S. Patent Publication No. 20070110747).

Alternatively, the sclerostin binding agent has a heavy
chain comprising a polypeptide having the sequence pro-
vided in SEQ ID NO: 137, and a light chain comprising a
polypeptide having the sequence provided in SEQ ID NO:
133; or a heavy chain comprising a polypeptide having the
sequence provided in SEQ ID NO: 145 or 392, and a light
chain comprising a polypeptide having the sequence pro-
vided in SEQ ID NO: 141; or a heavy chain comprising a
polypeptide having the sequence provided in SEQ ID NO:
335, and a light chain comprising a polypeptide having the
sequence provided in SEQ ID NO: 334; or a heavy chain
comprising a polypeptide having the sequence provided in
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SEQ ID NO: 331, and a light chain comprising a polypeptide
having the sequence provided in SEQ ID NO: 330; or a heavy
chain comprising a polypeptide having the sequence pro-
videdin SEQID NO: 345 or 396, and a light chain comprising
a polypeptide having the sequence provided in SEQ ID NO:
341 (as described in U.S. Patent Publication No.
20070110747).

Sclerostin binding agents for use in the inventive method
preferably modulate sclerostin function in the cell-based
assay described in U.S. Patent Publication No. 20070110747
and/or the in vivo assay described in U.S. Patent Publication
No. 20070110747 and/or bind to one or more of the epitopes
described in U.S. Patent Publication No. 20070110747 and/
or cross-block the binding of one of the antibodies described
in U.S. Patent Publication No. 20070110747 and/or are cross-
blocked from binding sclerostin by one of the antibodies
described in U.S. Patent Publication No. 20070110747.

Alternatively, the inventive method can comprise adminis-
tering a sclerostin inhibitor other than a sclerostin binding
agent described herein. Such agents can act directly or indi-
rectly on SOST or sclerostin. Sclerostin inhibitors contem-
plated for use in the inventive method include those described
in U.S. Patent Publication No. 20030229041 (the entire dis-
closure of which is hereby incorporated by reference, with
particular emphasis upon the description of sclerostin inhibi-
tors). For example, agents useful for modulating SOST
expression and sclerostin activity include, but are not limited
1o, steroids (such as those corresponding to Formula 1 of U.S.
Patent Publication No. 20030229041), alkaloids, terpenoids,
peptoids, and synthetic chemicals. In some embodiments, the
SOST antagonist or agonist can bind to a glucocorticoid
receptor. For example, dexamethasone tends to abolish the
stimulatory effect of BMP-4 and BMP-6 on SOST expres-
sion. Other chemical entities including glucocorticoid ana-
logs, bile salts (such as those corresponding to Formula 3 of
U.S. Patent Publication No. 20030229041), and prostaglan-
dins (such as those corresponding to Formula 2 of U.S. Patent
Publication No. 20030229041) also modulate the effects of
bone morphogenetic proteins on SOST expression, and are
contemplated for use in the inventive method.

The sclerostin inhibitor may also be other small molecule
therapeutics that act directly or indirectly on SOST or scle-
rostin to decrease the level of at least one bone resorptive
marker and/or increase the level of at least one bone formation
marker in vivo. The term “small molecule” includes a com-
pound or molecular complex, either synthetic, naturally
derived, or partially synthetic, and which preferably has a
molecular weight of less than 5,000 Daltons (e.g., between
about 100 and 1,500 Daltons). Agents can be obtained using
any of the numerous approaches in combinatorial library
methods known in the art, including spatially addressable
parallel solid phase or solution phase libraries, synthetic
library methods requiring deconvolution, the “one-bead one-
compound” library method, and synthetic library methods
using affinity chromatography selection (see, e.g., Lam, Anti-
cancer Drug Des., 12:145 (1997) and U.S. Pat. Nos. 5,738,
996; 5,807,683; and 7,261,892). Methods of developing and
screening sclerostin inhibitors are further described in U.S.
Patent Publication No. 20030229041, the discussion of which
is hereby incorporated by reference.

Sclerostin expression inhibitors that may be used accord-
ing to the methods of the invention include inhibitor oligo-
nucleotides or polynucleotides, including pharmaceutically
acceptable salts thereof, e.g., sodium salts. Nonlimiting
examples include: antisense oligonucleotides (Eckstein,
Antisense Nucleic Acid Drug Dev., 10: 117-121 (2000);
Crooke, Methods Enzymol., 313: 3-45 (2000); Guvakov a et
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al., J. Biol. Chem., 270: 2620-2627 (1995); Manoharan, Bio-
chim. Biophys. Acta, 1489: 117-130 (1999); Baker et al., J.
Biol. Chem., 272: 11994-12000 (1997); Kurreck, Eur. J. Bio-
chem., 270: 1628-1644 (2003); Sierakowska et al., Proc. Natl.
Acad. Sci. US4, 93: 12840-12844 (1996); Marwick, J. Am.
Med. Assoc., 280: 871 (1998); Tomita and Morishita, Curr.
Pharm. Des., 10: 797-803 (2004); Gleave and Monia, Nat.
Rev. Cancer, 5: 468-479 (2005) and Patil, 44PS J., 7: E61-
E77 (2005)), triplex oligonucleotides (Francois et al., Nucleic
Acids Res., 16: 11431-11440 (1988) and Moser and Dervan,
Science, 238: 645-650 (1987)), ribozymes/deoxyribozymes
(DNAzymes) (Kruger et al., Tetrakymena. Cell, 31: 147-157
(1982); Uhlenbeck, Nature, 328: 596-600 (1987); Sigurdsson
and Eckstein, Trends Biotechnol., 13: 286-289 (1995);
Kumar et al., Gene Ther, 12: 1486-1493 (2005); Breaker and
Joyce, Chem. Biol., 1: 223-229 (1994); Khachigian, Curr.
Pharm. Biotechnol., 5: 337-339 (2004); Khachigian, Bio-
chem. Pharmacol., 68: 1023-1025 (2004) and Trulzsch and
Wood, J. Neurochem., 88: 257-265 (2004)), small-interfering
RNAs/RNAI (Fire et al., Nature, 391: 806-811 (1998); Mont-
gomery et al., Proc. Natl. Acad. Sci. U.S.A., 95: 15502-15507
(1998); Cullen, Nat. Immunol., 3: 597-599 (2002); Hannon,
Nature, 418: 244-251 (2002); Bernstein et al., Nature, 409:
363-366 (2001); Nykanen et al., Cell, 107: 309-321 (2001);
Gilmore et al., J. Drug Target., 12: 315-340 (2004); Reynolds
etal., Nat. Biotechnol., 22: 326-330 (2004); Soutschek et al.,
Nature, 432173-178 (2004); Ralph et al., Nat. Med., 11: 429-
433 (2005); Xia et al., Nat. Med., 10816-820 (2004) and
Miller et al., Nucleic Acids Res., 32: 661-668 (2004)), aptam-
ers (Ellington and Szostak, Nature, 346: 818-822 (1990);
Doudna et al., Proc. Natl. Acad. Sci. U.S.A., 92: 2355-2359
(1995); Tuerk and Gold, Science, 249: 505-510 (1990); White
et al., Mol. Ther, 4: 567-573 (2001); Rusconi et al., Nature,
419: 90-94 (2002); Nimjee et al., Mol. Ther, 14: 408-415
(2006); Gragoudas et al., N. Engl. J. Med., 351: 3805-2816
(2004); Vinores, Curr. Opin. Mol. Ther., 5673-679 (2003) and
Kourlas and Schiller et al., Clin. Ther, 28: 36-44 (2006)) or
decoy oligonucleotides (Morishita et al., Proc. Natl. Acad.
Sci. U.S.A., 92: 5855-5859 (1995); Alexander et al., J. Am.
Med. Assoc., 294: 2446-2454 (2005); Mann and Dzau, J.
Clin. Invest., 106: 1071-1075 (2000) and Nimjee et al., Annu.
Rev. Med., 56: 555-583 (2005)). The foregoing documents are
hereby incorporated by reference in their entirety herein, with
particular emphasis on those sections of the documents relat-
ing to methods of designing, making and using inhibitory
oligonucleotides. Commercial providers such as Ambion Inc.
(Austin, Tex.), Darmacon Inc. (Lafayette, Colo.), InvivoGen
(San Diego, Calif.), and Molecular Research Laboratories,
LLC (Herndon, Va.) generate custom siRNA molecules. In
addition, commercial kits are available to produce custom
siRNA molecules, such as SILENCER™ siRNA Construc-
tion Kit (Ambion Inc., Austin, Tex.) or psiRNA System (Invi-
voGen, San Diego, Calif.).

Inhibitory oligonucleotides which are stable, have a high
resistance to nucleases, possess suitable pharmacokinetics to
allow them to traffic to target tissue site at non-toxic doses,
and have the ability to cross through plasma membranes are
contemplated for use as a therapeutic. Inhibitory oligonucle-
otides may be complementary to the coding portion of a target
gene, 3' or 5' untranslated regions, or intronic sequences in a
gene, or alternatively coding or intron sequences in the target
mRNA. Intron sequences are generally less conserved and
thus may provide greater specificity. In one embodiment, the
inhibitory oligonucleotide inhibits expression of a gene prod-
uct of one species but not its homologue in another species; in
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other embodiments, the inhibitory oligonucleotide inhibits
expression of a gene in two species, e.g. human and primate,
or human and murine.

The constitutive expression of antisense oligonucleotides
in cells has been shown to inhibit gene expression, possibly
via the blockage of translation or prevention of splicing. In
certain embodiments, the inhibitory oligonucleotide is
capable of hybridizing to at least 8, 9, 10, 11, or 12 consecu-
tive bases of the sclerostin gene or mRNA (or the reverse
strand thereof) under moderate or high stringency conditions.
Suitable inhibitory oligonucleotides may be single stranded
and contain a segment, e.g. at least 12, 15 or 18 bases in
length, that is sufficiently complementary to, and specific for,
an mRNA or DNA molecule such that it hybridizes to the
mRNA or DNA molecule and inhibits transcription, splicing
or translation. Generally complementarity over a length of
less than 30 bases is more than sufficient.

Typically, stringent conditions will be those in which the
salt concentration is less than about 1.5 M Na ion, typically
about0.01 to 1.0 M Naion concentration (or other salts) at pH
7.0 10 8.3 and the temperature is at least about 30° C. for short
nucleic acids (e.g., 10 to 50nucleotides) and at least about 60°
C. for longer nucleic acids (e.g., greater than 50 nucleotides).
Stringent conditions may also be achieved with the addition
of destabilizing agents such as formamide. Exemplary low
stringency conditions include hybridization with a buffer
solution of 30% to 35% formamide, 1 M NaCl, 1% SDS
(sodium dodecyl sulphate) at 37° C., and a wash in 1x to
2xSSC (20xSSC=3.0 M NaCl/0.3 M trisodium citrate) at 50°
C. to 55° C. Exemplary moderate stringency conditions
include hybridization in 40% to 45% formamide, 1.0 M NaCl,
1% SDS at 37° C., and a wash in 0.5x to 1xSSC at 55° C. to
60° C. Exemplary high stringency conditions include hybrid-
ization in 50% formamide, 1 M NaCl, 1% SDS at 37° C., and
awash in 0.1xSSC at 60° C. to 65° C. Duration of hybridiza-
tion is generally less than about 24 hours, usually about 4
hours to about 12 hours.

In some cases, depending on the length of the complemen-
tary region, one, two or more mismatches may be tolerated
without affecting inhibitory function. In certain embodi-
ments, the inhibitory oligonucleotide is an antisense oligo-
nucleotide, an inhibitory RNA (including siRNA or RNAi, or
shRNA), a DNA enzyme, a ribozyme (optionally a hammer-
head ribozyme), an aptamer, or pharmaceutically acceptable
salts thereof. In one embodiment, the oligonucleotide is
complementary to at least 10 bases of the nucleotide sequence
encoding SEQ ID NO: 1 of U.S. Patent Publication No.
20040158045. In one embodiment, the oligonucleotide tar-
gets the nucleotides located in the vicinity of the 3' untrans-
lated region of the sclerostin mRNA.

The specific sequence utilized in design of the oligonucle-
otides may be any contiguous sequence of nucleotides con-
tained within the expressed gene message of the target. Fac-
tors that govern a target site for the inhibitory oligonucleotide
sequence include the length of the oligonucleotide, binding
affinity, and accessibility of the target sequence. Sequences
may be screened in vitro for potency of their inhibitory activ-
ity by measuring inhibition of target protein translation and
target related phenotype, e.g., inhibition of cell proliferation
in cells in culture. In general it is known that most regions of
the RNA (5' and 3' untranslated regions, AUG initiation,
coding, splice junctions and introns) can be targeted using
antisense oligonucleotides. Programs and algorithms, known
in the art, may be used to select appropriate target sequences.
In addition, optimal sequences may be selected utilizing pro-
grams designed to predict the secondary structure of a speci-
fied single stranded nucleic acid sequence and allowing selec-
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tion of those sequences likely to occur in exposed single
stranded regions of a folded mRNA. Methods and composi-
tions for designing appropriate oligonucleotides may be
found, for example, in U.S. Pat. No. 6,251,588, the contents
of which are incorporated herein by reference in its entirety.

Phosphorothioate antisense oligonucleotides may be used.
Modifications of the phosphodiester linkage as well as of the
heterocycle or the sugar may provide an increase in efficiency.
Phosphorothioate is used to modify the phosphodiester link-
age. An N3'-P5' phosphoramidate linkage has been described
as stabilizing oligonucleotides to nucleases and increasing
the binding to RNA. Peptide nucleic acid (PNA) linkage is a
complete replacement of the ribose and phosphodiester back-
bone and is stable to nucleases, increases the binding affinity
to RNA, and does not allow cleavage by RNAse H. Its basic
structure is also amenable to modifications that may allow its
optimization as an antisense component. With respect to
modifications of the heterocycle, certain heterocycle modifi-
cations have proven to augment antisense effects without
interfering with RNAse H activity. An example of such modi-
fication is C-5 thiazole modification. Finally, modification of
the sugar may also be considered. 2'-O-propyl and 2'-meth-
oxyethoxy ribose modifications stabilize oligonucleotides to
nucleases in cell culture and in vivo.

Most mRNAs have been shown to contain a number of
secondary and tertiary structures. Secondary structural ele-
ments in RNA are formed largely by Watson-Crick type inter-
actions between different regions of the same RNA molecule.
Important secondary structural elements include intramo-
lecular double stranded regions, hairpin loops, bulges in
duplex RNA and internal loops. Tertiary structural elements
are formed when secondary structural elements come in con-
tact with each other or with single stranded regions to produce
a more complex three dimensional structure. A number of
researchers have measured the binding energies of a large
number of RNA duplex structures and have derived a set of
rules which can be used to predict the secondary structure of
RNA (see, e.g., Jaeger et al., Proc. Natl. Acad. Sci. US4,
86:7706 (1989); and Turner et al., Annu. Rev. Biophys. Bio-
phys. Chem. 17:167 (1988)). The rules are useful in identifi-
cation of RNA structural elements and, in particular, for iden-
tifying single stranded RNA regions which may represent
segments of the mRNA to target for siRNA, ribozyme, or
antisense technologies.

Short interfering (si) RNA technology (also known as
RNAI) generally involves degradation of an mRNA of a par-
ticular sequence induced by double-stranded RNA (dsRNA)
that is homologous to that sequence, thereby “interfering”
with expression of the corresponding gene. Any selected gene
may be repressed by introducing a dsSRNA which corresponds
to all or a substantial part of the mRNA for that gene. It
appears that when a long dsRNA is expressed, it is initially
processed by a ribonuclease III into shorter dsRNA oligo-
nucleotides of as few as 21 to 22 base pairs in length. Accord-
ingly, siRNA may be affected by introduction or expression
of relatively short homologous dsRNAs. Exemplary siRNAs
have sense and antisense strands of about 21 nucleotides that
form approximately 19 nucleotides of double stranded RNA
with overhangs of two nucleotides at each 3' end. Indeed the
use of relatively short homologous dsRNAs may have certain
advantages.

Mammalian cells have at least two pathways that are
affected by double-stranded RNA (dsRNA). In the sequence-
specific siRNA pathway, the initiating dsRNA is first broken
into short interfering RNAs, as described above. Short inter-
fering RNAs are thought to provide the sequence information
that allows a specific messenger RNA to be targeted for
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degradation. In contrast, the nonspecific pathway is triggered
by dsRNA of any sequence, as long as it is at least about 30
base pairs in length.

The nonspecific effects occur because dsRNA activates
two enzymes: PKR, which in its active form phosphorylates
the translation initiation factor elF2 to shut down all protein
synthesis, and 2', 5' oligoadenylate synthetase (2',5'-AS),
which synthesizes a molecule that activates RNase L, a non-
specific enzyme that targets all mRNAs. The nonspecific
pathway may represent a host response to stress or viral
infection, and, in general, the effects of the nonspecific path-
way are preferably minimized. Significantly, longer dsRNAs
appear to be required to induce the nonspecific pathway and,
accordingly, dsRNAs shorter than about 30 bases pairs are
contemplated to effect gene repression by RNAi (see Hunter
etal., J. Biol. Chem., 250: 409-17 (1975); Manche et al., Mol.
Cell. Biol. 12: 5239-48 (1992); Minks et al., J. Biol. Chem.,
254: 10180-3 (1979); and Elbashir et al., Nature, 411: 494-8
(2001)).

siRNA has proven to be an effective means of decreasing
gene expression in a variety of cell types. siRNA typically
decreases expression of a gene to lower levels than that
achieved using antisense techniques, and frequently elimi-
nates expression entirely (see Bass, Nature, 411: 428-9
(2001)). In mammalian cells, siRNAs are effective at concen-
trations that are several orders of magnitude below the con-
centrations typically used in antisense experiments (Elbashir
et al., Nature, 411:494-8 (2001)).

The double stranded oligonucleotides used to effect RNAi
are preferably less than 30 base pairs in length, for example,
about 25, 24,23, 22,21, 20, 19, 18, or 17 base pairs or less in
length, and contain a segment sufficiently complementary to
the target mRNA to allow hybridization to the target mRNA.
Optionally the dsRNA oligonucleotides may include 3' over-
hang ends. Exemplary 2-nucleotide 3' overhangs may be
composed of ribonucleotide residues of any type and may
even be composed of 2'-deoxythymidine resides, which low-
ers the cost of RNA synthesis and may enhance nuclease
resistance of siRNAs in the cell culture medium and within
transfected cells (see Elbashi et al., supra). Exemplary dsR-
NAs may be synthesized chemically or produced in vitro orin
vivo using appropriate expression vectors (see, e.g., Elbashir
etal., Genes Dev., 15:188-200 (2001)). Longer RNAs may be
transcribed from promoters, such as T7 RNA polymerase
promoters, known in the art.

Longer dsRNAs of 50, 75, 100, or even 500 base pairs or
more also may be utilized in certain embodiments of the
invention. Exemplary concentrations of dsSRNAs for effecting
RNAi are about 0.05 1M, 0.1 nM, 0.5 nM, 1.0nM, 1.5 nM, 25
nM, or 100 nM, although other concentrations may be uti-
lized depending upon the nature of the cells treated, the gene
target and other factors readily discernable to the skilled
artisan.

Further compositions, methods and applications of siRNA
technology are provided in U.S. Pat. Nos. 6,278,039; 5,723,
750; and 5,244,805, which are incorporated herein by refer-
ence in its entirety.

Compared to siRNA, shRNA offers advantages in silenc-
ing longevity and delivery options. See, e.g., Hannon et al.,
Nature, 431:371-378 (2004) for review. Vectors that produce
shRNAs, which are processed intracellularly into short
duplex RNAs having siRNA-like properties have been
reported (Brummelkamp et al., Science, 296: 550-553
(2000); Paddison et al., Genes Dev., 16: 948-958 (2002)).
Such vectors provide a renewable source of a gene-silencing
reagent that can mediate persistent gene silencing after stable
integration of the vector into the host-cell genome. Further-
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more, the core silencing ‘hairpin’ cassette can be readily
inserted into retroviral, lentiviral, or adenoviral vectors,
facilitating delivery of shRNAs into a broad range of cell
types (Brummelkamp et al., Cancer Cell, 2:243-247 (2002);
Dirac et al., J. Biol. Chem., 278:11731-11734 (2003);,
Michiels et al., Nat. Biotechnol., 20:1154-1157 (2002); Steg-
meie et al., Proc. Natl. Acad. Sci. US4, 102:13212-13217
(2005); Khvorova et al., Cell, 115:209-216 (2003)) in any of
the innumerable ways that have been devised for delivery of
DNA constructs that allow ectopic mRNA expression.

A hairpin can be organized in either a left-handed hairpin
(i.e., S'-antisense-loop-sense-3') or a right-handed hairpin
(i.e., 5'-sense-loop-antisense-3'). The siRNA may also con-
tain overhangs at either the 5' or 3' end of either the sense
strand or the antisense strand, depending upon the organiza-
tion of the hairpin. Preferably, if there are any overhangs, they
are on the 3' end of the hairpin and comprise between 1 to 6
bases. The overhangs can be unmodified, or can contain one
or more specificity or stabilizing modifications, such as a
halogen or O-alkyl modification of the 2' position, or inter-
nucleotide modifications such as phosphorothioate, phospho-
rodithioate, or methylphosphonate modifications. The over-
hangs can be ribonucleic acid, deoxyribonucleic acid, or a
combination of ribonucleic acid and deoxyribonucleic acid.

Additionally, a hairpin can further comprise a phosphate
group on the 5'-most nucleotide. The phosphorylation of the
5'-most nucleotide refers to the presence of one or more
phosphate groups attached to the 5' carbon of the sugar moiety
of the 5'-terminal nucleotide. Preferably, there is only one
phosphate group on the 5' end of the region that will form the
antisense strand following Dicer processing. In one exem-
plary embodiment, a right-handed hairpin caninclude a 5' end
(i.e., the free 5' end of the sense region) that does not have a 5'
phosphate group, or can have the 5' carbon of the free 5'-most
nucleotide of the sense region being modified in such a way
that prevents phosphorylation. This can be achieved by a
variety of methods including, but not limited to, addition of a
phosphorylation blocking group (e.g., a 5'-O-alkyl group), or
elimination of the 5'-OH functional group (e.g., the 5'-most
nucleotide is a 5'-deoxy nucleotide). In cases where the hair-
pin is a left-handed hairpin, preferably the 5' carbon position
of the 5'-most nucleotide is phosphorylated.

Hairpins that have stem lengths longer than 26 base pairs
can be processed by Dicer such that some portions are not part
of the resulting siRNA that facilitates mRNA degradation.
Accordingly the first region, which may comprise sense
nucleotides, and the second region, which may comprise
antisense nucleotides, may also contain a stretch of nucle-
otides that are complementary (or at least substantially
complementary to each other), but are or are not the same as
or complementary to the target mRNA. While the stem of the
shRNA can be composed of complementary or partially
complementary antisense and sense strands exclusive of over-
hangs, the shRNA can also include the following: (1) the
portion of the molecule that is distal to the eventual Dicer cut
site contains a region that is substantially complementary/
homologous to the target mRNA; and (2) the region of the
stem that is proximal to the Dicer cut site (i.e., the region
adjacent to the loop) is unrelated or only partially related
(e.g., complementary/homologous) to the target mRNA. The
nucleotide content of this second region can be chosen based
on a number of parameters including but not limited to ther-
modynamic traits or profiles.

Modified shRNAs can retain the modifications in the post-
Dicer processed duplex. In exemplary embodiments, in cases
in which the hairpin is a right handed hairpin (e.g., 5'-S-loop-
AS-3") containing 2-6 nucleotide overhangs on the 3' end of
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the molecule, 2'-O-methyl modifications can be added to
nucleotides at position 2, positions 1 and 2, or positions 1, 2,
and 3 at the 5' end of the hairpin. Also, Dicer processing of
hairpins with this configuration can retain the 5' end of the
sense strand intact, thus preserving the pattern of chemical
modification in the post-Dicer processed duplex. Presence of
a 3' overhang in this configuration can be particularly advan-
tageous since blunt ended molecules containing the pre-
scribed modification pattern can be further processed by
Dicer in such a way that the nucleotides carrying the 2' modi-
fications are removed. In cases where the 3' overhang is
present/retained, the resulting duplex carrying the sense-
modified nucleotides can have highly favorable traits with
respectto silencing specificity and functionality. Examples of
exemplary modification patterns are described in detail in
U.S. Patent Publication No. 20050223427 and International
Patent Publication Nos. WO 2004/090105 and WO 2005/
078094, the disclosures of each of which are incorporated by
reference herein in their entirety.

shRNA may comprise sequences that were selected at ran-
dom, or according to any rational design selection procedure.
For example, rational design algorithms are described in
International Patent Publication No. WO 2004/045543 and
U.S. Patent Publication No. 20050255487, the disclosures of
which are incorporated herein by reference in their entireties.
Additionally, it may be desirable to select sequences in whole
or in part based on average internal stability profiles
(“AISPs”) or regional internal stability profiles (“RISPs”) that
may facilitate access or processing by cellular machinery.

Ribozymes are enzymatic RNA molecules capable of cata-
lyzing specific cleavage of mRNA, thus preventing transla-
tion. (For a review, see Rossi, Current Biology, 4:469-471
(1994)). The mechanism of ribozyme action involves
sequence specific hybridization of the ribozyme molecule to
complementary target RNA, followed by an endonucleolytic
cleavage event. The ribozyme molecules preferably include
(1) one or more sequences complementary to a target mRNA,
and (2) the well known catalytic sequence responsible for
mRNA cleavage or a functionally equivalent sequence (see,
e.g., U.S. Pat. No. 5,093,246, which is incorporated herein by
reference in its entirety).

While ribozymes that cleave mRNA at site-specific recog-
nition sequences can be used to destroy target mRNAs, ham-
merhead ribozymes may alternatively be used. Hammerhead
ribozymes cleave mRNAs at locations dictated by flanking
regions that form complementary base pairs with the target
mRNA. Preferably, the target mRNA has the following
sequence of two bases: 5'-UG-3". The construction and pro-
duction of hammerhead ribozymes is well known in the art
and is described more fully in Haseloff and Gerlach, Nature,
334:585-591 (1988); and International Patent Publication.
No. WO 89/05852, the contents of which are incorporated
herein by reference in its entirety.

Gene targeting ribozymes may contain a hybridizing
region complementary to two regions of a target mRNA, each
of which is at least 5, 6,7,8,9, 10,11, 12, 13, 14, 15, 16, 17,
18, 19, or 20 contiguous nucleotides (but which need not both
be the same length).

Hammerhead ribozyme sequences can be embedded in a
stable RNA such as a transfer RNA (tRNA) to increase cleav-
age efficiency in vivo (Perriman et al., Proc. Natl. Acad. Sci.
US4, 92:6175-79 (1995); de Feyter and Gaudron, Methods in
Molecular Biology, Vol. 74, Chapter 43, “Expressing
Ribozymes in Plants,” Turner, P. C. (ed.), Humana Press Inc.,
Totowa, N.J.). In particular, RNA polymerase [1I-mediated
expression of tRNA fusion ribozymes are well known in the
art (see Kawasaki et al., Nature, 393:284-9 (1998); Kuwabara
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etal., Nature Biotechnol., 16:961-5 (1998); and Kuwabara et
al.,, Mol. Cell, 2:617-27 (1998); Koseki et al., J. Virol,
73:1868-77 (1999); Kuwabara et al., Proc. Natl. Acad. Sci.
USA, 96:1886-91 (1999); Tanabe et al., Nature, 406:473-4
(2000)). There are typically a number of potential hammer-
head ribozyme cleavage sites within a given target cDNA
sequence. Preferably the ribozyme is engineered so that the
cleavage recognition site is located near the 5' end of the target
mRNA- to increase efficiency and minimize the intracellular
accumulation of non-functional mRNA transcripts. Further-
more, the use of any cleavage recognition site located in the
target sequence encoding different portions of the target
mRNA would allow the selective targeting of one or the other
target genes.

Ribozymes for use in the inventive method also include
RNA endoribonucleases (“Cech-type ribozymes”) such as
the one which occurs naturally in Tetrahymena thermophila
(known as the IVS, or L.-19 IVS RNA) and which has been
extensively described in Zaug et al., Science, 224:574-578
(1984); Zaug, et al., Science, 231:470-475 (1986); Zaugetal.,
Nature, 324:429-433 (1986); International Patent Publication
No. WO 88/04300; and Been et al., Cell, 47:207-216 (1986)).
The Cech-type ribozymes have an eight base pair active site
which hybridizes to a target RNA sequence whereafter cleav-
age of the target RNA takes place. In one embodiment, the
inventive method employs those Cech-type ribozymes which
target eight base-pair active site sequences that are present in
a target gene or nucleic acid sequence.

Ribozymes can be composed of modified oligonucleotides
(e.g., for improved stability, targeting, etc.) and can be chemi-
cally synthesized or produced through an expression vector.
Because ribozymes, unlike antisense molecules, are catalytic,
a lower intracellular concentration is required for efficiency.
Additionally, in certain embodiments, a ribozyme may be
designed by first identifying a sequence portion sufficient to
cause effective knockdown by RNAI. Portions of the same
sequence may then be incorporated into a ribozyme.

Alternatively, target gene expression can be reduced by
targeting deoxyribonucleotide sequences complementary to
the regulatory region of the gene (i.e., the promoter and/or
enhancers) to form triple helical structures that prevent tran-
scription of the gene in target cells in the body. (See generally
Helene, C., Anticancer Drug Des., 6:569-84 (1991); Helene
etal.,, Ann. N.Y. Acad. Sci., 660:27-36 (1992); and Maher, L.
J., Bioassays, 14:807-15 (1992)).

Nucleic acid molecules to be used in triple helix formation
for the inhibition of transcription are preferably single
stranded and composed of deoxyribonucleotides. The base
composition of these oligonucleotides should promote triple
helix formation via Hoogsteen base pairing rules, which gen-
erally require sizable stretches of either purines or pyrim-
idines to be present on one strand of a duplex. Nucleotide
sequences may be pyrimidine-based, which will resultin TAT
and CGC triplets across the three associated strands of the
resulting triple helix. The pyrimidine-rich molecules provide
base complementarity to a purine-rich region of a single
strand of the duplex in a parallel orientation to that strand. In
addition, nucleic acid molecules may be chosen that are
purine-rich, for example, containing a stretch of G residues.
These molecules will form a triple helix with a DNA duplex
that is rich in GC pairs, in which the majority of the purine
residues are located on a single strand of the targeted duplex,
resulting in CGC triplets across the three strands in the tri-
plex.

Alternatively, the target sequences that can be targeted for
triple helix formation may be increased by creating a so-
called “switchback” nucleic acid molecule. Switchback mol-
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ecules are synthesized in an alternating 5'-3',3'-5' manner,
such that they base pair with first one strand of a duplex and
then the other, eliminating the necessity for a sizable stretch
of'either purines or pyrimidines to be present on one strand of
a duplex.

Alternatively, DNA enzymes may be used to inhibit
expression of target gene, such as the sclerostin gene. DNA
enzymes incorporate some of the mechanistic features of both
antisense and ribozyme technologies. DNA enzymes are
designed so that they recognize a particular target nucleic acid
sequence, much like an antisense oligonucleotide. They are,
however, also catalytic and specifically cleave the target
nucleic acid.

DNA enzymes include two basic types identified by San-
toro and Joyce (see, for example, U.S. Pat. No. 6,110,462).
The 10-23 DNA enzyme comprises a loop structure which
connect two arms. The two arms provide specificity by rec-
ognizing the particular target nucleic acid sequence while the
loop structure provides catalytic function under physiological
conditions.

Preferably, the unique or substantially unique sequence is a
G/C rich segment of approximately 18 to 22 nucleotides.
High G/C content helps insure a stronger interaction between
the DNA enzyme and the target sequence. The specific anti-
sense recognition sequence that will target the enzyme to the
message may be divided between the two arms of the DNA
enzyme.

Methods of making and administering DNA enzymes can
be found, for example, in U.S. Pat. No. 6,110,462. Addition-
ally, one of skill in the art will recognize that, like antisense
oligonucleotide, DNA enzymes can be optionally modified to
improve stability and improve resistance to degradation.

Inhibitory oligonucleotides can be administered directly or
delivered to cells by transformation or transfection via a vec-
tor, including viral vectors or plasmids, into which has been
placed DNA encoding the inhibitory oligonucleotide with the
appropriate regulatory sequences, including a promoter, to
result in expression of the inhibitory oligonucleotide in the
desired cell. Known methods include standard transient trans-
fection, stable transfection and delivery using viruses ranging
from retroviruses to adenoviruses. Delivery of nucleic acid
inhibitors by replicating or replication-deficient vectors is
contemplated. Expression can also be driven by either con-
stitutive or inducible promoter systems (Paddison et al.,
Methods Mol. Biol., 265:85-100 (2004)). In other embodi-
ments, expression may be under the control of tissue or devel-
opment-specific promoters.

For example, vectors may be introduced by transfection
using carrier compositions such as Lipofectamine 2000 (Life
Technologies) or Oligofectamine (Life Technologies). Trans-
fection efficiency may be checked using fluorescence micros-
copy for mammalian cell lines after co-transfection of hGFP-
encoding pAD3 (Kehlenback et al., J. Cell Biol., 141:863-74
(1998)).

The delivery route will be the one that provides the best
inhibitory effect as measured according to the criteria
described above. Delivery mediated by cationic liposomes,
delivery by retroviral vectors and direct delivery are efficient.

The effectiveness of the inhibitory oligonucleotide may be
assessed by any of a number of assays, including reverse
transcriptase polymerase chain reaction or Northern blot
analysis to determine the level of existing human sclerostin
mRNA, or Western blot analysis using antibodies which rec-
ognize the human sclerostin protein, after sufficient time for
turnover of the endogenous pool after new protein synthesis is
repressed.
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The invention is further described in the following
example. The example serves only to illustrate the invention
and are not intended to limit the scope of the invention in any
way.

EXAMPLE

This example describes in vivo studies wherein a sclerostin
binding agent reduced the level of a marker of bone resorption
and increased the level of one or more markers of bone for-
mation.

A single-center, randomized, double-blind, placebo-con-
trolled, ascending single-dose study in healthy men and post-
menopausal women was conducted. Approximately 72 sub-
jects enrolled in one of six dose cohorts. For cohorts 1, 2, 3a,
4, 5 and 6a, eight healthy postmenopausal women were ran-
domized to receive a sclerostin binding agent or placebo via
subcutaneous injection in a 3:1 ratio at dose levels of 0.1
mg/kg, 0.3 mg/kg, 1 mg/kg, 3 mg/kg, 5 mg/kg, or 10 mg/kg,
respectively. In cohorts 3b and 6b, 8 healthy males received
the sclerostin binding agent or a placebo intravenously and
subcutaneously in a 3:3:1:1 ratio (sclerostin binding agent
intravenously:sclerostin binding agent subcutaneously:pla-
cebo intravenously:placebo subcutaneously) at a dose level of
1 mg/kg or 10 mg/kg (reduced to 5 mg/kg), respectively. For
cohorts 3¢ and 6¢, four healthy postmenopausal women were
randomized to receive the sclerostin binding agent or placebo
intravenously in a 3:1 ratio at a dose level of 1 mg/kg or 10
mg/kg (reduced to 5 mg/kg), respectively.

The anti-sclerostin therapy was monitored by measuring
the levels of bone resorption markers and bone formation
markers prior to administration, then at least every week for
12 weeks post-administration. PINP and BSAP levels were
monitored following a single-dose subcutaneous administra-
tion of sclerostin binding agent in healthy, postmenopausal
women (see FIGS. 1 and 2). Subjects dosed at 0.1 mg/kg and
0.3 mg/kg enjoyed the least elevation of PINP or BSAP levels
(e.g., levels increased less than 20%).

PINP levels in subjects given 1 mg/kg increased approxi-
mately 20% by Day 10 and gradually tapered off to baseline
around Day 56, while BSAP levels peaked at Day 14 at about
30% above baseline. PINP and BSAP levels in subjects given
3 mg/kg peaked at Day 21 at approximately 100% (P1NP)
and 60% (BSAP) increase from baseline, and returned to
baseline about Day 56. In subjects administered 5 mg/kg, the
level of PINP rose to about 140% above baseline at Day 14
post-administration, and remained elevated at Day 77. In
other words, the level of PINP increased about 140% by two
weeks post-treatment. BSAP rose to about 115% above base-
line and remained elevated at Day 84. Similarly, administra-
tion of 10 mg/kg triggered a 180% increase in P1INP levels at
about Day 28. PINP levels remained elevated throughout the
monitoring period. Subjects administered 10 mg/kg demon-
strated a peak increase of BSAP levels at Day 21 (125%
baseline for 3 weeks post-administration), which also
remained elevated at Day 84. The results of the study are
illustrated in FIGS. 1 and 2.

Osteocalcin also was monitored following a single-dose,
subcutaneous administration of sclerostin binding agent in
healthy, postmenopausal women (see FIG. 3). Subjects given
less than 1 mg/kg experienced little elevation of Osteocalcin.
Osteocalcin levels fluctuated in patients administered 1
mg/kg, peaking at about 30% above baseline at Days 21 and
35. Osteocalcin levels peaked at about 100% above baseline
at Day 21 in subjects administered 3 mg/kg, and levels
remained elevated until about Day 56. Likewise, administra-
tion of 5 mg/kg sclerostin binding agent resulted in a 140%
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increase in osteocalcin levels at day 28, which levels
remained at Day 84. Subjects dosed at 10 mg/kg demon-
strated a peak osteocalcin level of about 180% above baseline
at Day 35. Osteocalcin levels remained elevated above base-
line until at least about Day 77.

Levels ofthe bone resorptive marker sCTx also were moni-
tored (see FIG. 4). Subjects administered placebo and 0.1
mg/kg demonstrated modest decreases in sCTx levels (e.g.,
less than 20%). Administration of 0.3 mg/kg of sclerostin

28

agent (see FIG. 7). Significant increases in BMD were
observed in the spine, for example, at Days 28, 56, and 84,
particularly in patients receiving 5 mg/kg and 10 mg/kg.
BMD in the hip increased less than that of the spine, but BMD
was elevated at Day 56 in patients administered 3 mg/kg, 5
mg/kg, and 10 mg/kg. BMD was further elevated at Day 84 in
patients dosed at 5 mg/kg and 10 mg/kg.

This example illustrates the ability of the inventive method
to reduce levels of a marker of bone resorption, elevate levels
of markers of bone formation, and increase bone mineral

L 10
b.mdlng agent reduced sCTx levels by about 20% by Day 21 density without dramatic alterations in serum calcium. The
(ie.,sCTX levels werer: educe?d abogt 20% by two weeks after therapeutic effect of a single dose of sclerostin binding agent
treatment). Levels fluctuated in subjects dosed at 1 mg/kgbut {5 long-lived, with increased bone formation marker levels
reached about 30% below baseline at Days 10, 28, and 49. and decreased bone resorptive marker levels continuing to be
Levels in subjects administered 3 mg/kg, 5 mg/kg, and 10 | observed at 84 days (12 weeks) post treatment. Furthermore,
mg/kg fell lowest at Day 14 to about 35%, 55%, and 55% data described herein suggests that the therapeutic efficacy of
below baseline, respectively, and levels remained below base- the invention have significant advantages compared to other
line when monitored thereafter. A comparison of the levels of treatments by “uncoupling” bone formation and bone resorp-
all monitored biomarkers is provided in FIG. 5. tion to maximize bone formation and mineralization in vivo.

Serum ionized calcium levels were monitored following a ,,  All of the references cited herein, including patents, patent
single, subcutaneous dose of sclerostin binding agent in applications, literature publications, and the like, are hereby
healthy, postmenopausal women (see FIG. 6). Remarkably, incorporated in their entireties by reference.
ionized calcium levels did not fluctuate dramatically at any While this invention has been described with an emphasis
dosage. Indeed, all subjects (including those receiving pla- upon preferred embodiments, it will be obvious to those of
cebo) experienced a modest transient decrease in serum ion- ,5 ordinary skill in the art that variations of the preferred com-
ized calcium of approximately 5% during the monitoring pounds and methods may be used and that it is intended that
period. the invention may be practiced otherwise than as specifically

Finally, bone mineral density was measured in the spine described herein. Accordingly, this invention includes all
and hip of healthy, postmenopausal women receiving 1 modifications encompassed within the spirit and scope of the
mg/kg, 3 mg/kg, 5 mg/kg, or 10 mg/kg sclerostin binding invention as defined by the following claims.

SEQUENCE LISTING
<160> NUMBER OF SEQ ID NOS: 396
<210> SEQ ID NO 1
<211> LENGTH: 190
<212> TYPE: PRT
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 1
Gln Gly Trp Gln Ala Phe Lys Asn Asp Ala Thr Glu Ile Ile Pro Glu
1 5 10 15
Leu Gly Glu Tyr Pro Glu Pro Pro Pro Glu Leu Glu Asn Asn Lys Thr
20 25 30
Met Asn Arg Ala Glu Asn Gly Gly Arg Pro Pro His His Pro Phe Glu
35 40 45
Thr Lys Asp Val Ser Glu Tyr Ser Cys Arg Glu Leu His Phe Thr Arg
50 55 60
Tyr Val Thr Asp Gly Pro Cys Arg Ser Ala Lys Pro Val Thr Glu Leu
65 70 75 80
Val Cys Ser Gly Gln Cys Gly Pro Ala Arg Leu Leu Pro Asn Ala Ile
85 90 95
Gly Arg Gly Lys Trp Trp Arg Pro Ser Gly Pro Asp Phe Arg Cys Ile
100 105 110
Pro Asp Arg Tyr Arg Ala Gln Arg Val Gln Leu Leu Cys Pro Gly Gly
115 120 125
Glu Ala Pro Arg Ala Arg Lys Val Arg Leu Val Ala Ser Cys Lys Cys
130 135 140

Lys Arg Leu Thr Arg Phe His Asn Gln Ser Glu Leu Lys Asp Phe Gly
145 150 155 160
Thr Glu Ala Ala Arg Pro Gln Lys Gly Arg Lys Pro Arg Pro Arg Ala
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-continued

30

165

Arg Ser Ala Lys Ala
180

<210> SEQ ID NO 2
<211> LENGTH: 14
<212> TYPE: PRT

170 175

Asn Gln Ala Glu Leu Glu Asn Ala Tyr
185 190

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 2

Asp Val Ser Glu Tyr
1 5

<210> SEQ ID NO 3
<211> LENGTH: 16
<212> TYPE: PRT

Ser Cys Arg Glu Leu His Phe Thr Arg
10

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 3

Ser Ala Lys Pro Val
1 5

<210> SEQ ID NO 4
<211> LENGTH: 16
<212> TYPE: PRT

Thr Glu Leu Val Cys Ser Gly Gln Cys Gly Pro
10 15

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 4

Trp Trp Arg Pro Ser
1 5

<210> SEQ ID NO 5
<211> LENGTH: 12
<212> TYPE: PRT

Gly Pro Asp Phe Arg Cys Ile Pro Asp Arg Tyr
10 15

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 5

Leu Val Ala Ser Cys
1 5

<210> SEQ ID NO 6
<211> LENGTH: 26
<212> TYPE: PRT

Lys Cys Lys Arg Leu Thr Arg
10

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 6

Cys Gly Pro Ala Arg
1 5

Trp Arg Pro Ser Gly
20

<210> SEQ ID NO 7
<211> LENGTH: 214
<212> TYPE: PRT
<213> ORGANISM: Mus

<400> SEQUENCE: 7

Asp Val Gln Met Ile
1 5

Asp Ile Val Thr Met
20

Leu Asn Trp Phe Gln
35

Leu Leu Pro Asn Ala Ile Gly Arg Gly Lys Trp
10 15

Pro Asp Phe Arg Cys
25

musculus

Gln Ser Pro Ser Ser Leu Ser Ala Ser Leu Gly
10 15

Thr Cys Gln Ala Ser Gln Gly Thr Ser Ile Asn
25 30

Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile
40 45
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Tyr Gly Ser
Ser Arg Tyr
65

Glu Asp Leu

Thr Phe Gly

Pro Thr Val

115

Gly Ala Ser
130

Asn Val Lys
145

Asn Ser Trp

Ser Thr Leu

Thr Cys Glu
195

Phe Asn Arg
210

<210> SEQ I
<211> LENGT.
<212> TYPE:
<213> ORGAN

Ser Asn Leu Glu Asp

55

Gly Thr Asp Phe Thr

70

Ala Thr Tyr Phe Cys

85

Gly Gly Thr Lys Leu

100

Ser Ile Phe Pro Pro

120

Val Val Cys Phe Leu

135

Trp Lys Ile Asp Gly
150

Thr Asp Gln Asp Ser

165

Thr Leu Thr Lys Asp

180

Ala Thr His Lys Thr

200

Asn Glu Cys

D NO 8
H: 645
DNA

ISM: Mus musculus

<400> SEQUENCE: 8

gatgtccaga

atgacttgece

gggaaggctc

aggttcagtg

gaagatctgg

gggaccaagce

tccagtgage

cccaaagaca

aacagttgga

ttgaccaagg

tcaacttcac

<210> SEQ I

<211> LENGT.
<212> TYPE:

tgattcagtce

aggcaagtca

ctaagctect

gcagtagata

caacttattt

tggaaataaa

agttaacatc

tcaatgtcaa

ctgatcagga

acgagtatga

ccattgtcaa

D NO 9

H: 236
PRT

tccatcectcec

gggcactage

gatctatggt

tgggacagat

ctgtctacaa

acgggctgat

tggaggtgcc

gtggaagatt

cagcaaagac

acgacataac

gagcttcaac

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 9

Gly

Leu

Leu

Glu

105

Ser

Asn

Ser

Lys

Glu

185

Ser

Val

Thr

Gln

90

Ile

Ser

Asn

Glu

Asp

170

Tyr

Thr

Pro

Ile

75

His

Lys

Glu

Phe

Arg

155

Ser

Glu

Ser

ctgtctgeat

attaatttaa

tcaagcaact

ttcactctca

catagttatc

getgcaccaa

tcagtegtgt

gatggcagtg

agcacctaca

agctatacct

aggaatgagt

Ser Arg Phe

Ser Ser Leu

Ser Tyr Leu

Arg Ala Asp

110

Gln Leu Thr
125

Tyr Pro Lys
140

Gln Asn Gly

Thr Tyr Ser

Arg His Asn

190

Pro Ile Val
205

ctttgggaga
actggtttca
tggaagatgg
ccatcagcag
tccegtacac
ctgtatccat
gettettgaa
aacgacaaaa
gcatgagcag
gtgaggccac

gttag

Ser Gly
Glu Asp
80

Pro Tyr
95

Ala Ala

Ser Gly

Asp Ile

Val Leu

160

Met Ser
175

Ser Tyr

Lys Ser

catagtcacc
gcaaaaacca
ggtcccatca
cctggaggat

gttcggaggyg

ctteccacca
caacttctac
tggcgtecty
cacccteacy

tcacaagaca

Met Asn Thr Arg Ala Pro Ala Glu Phe Leu Gly Phe Leu Leu Leu Trp

1

5

10

15

Phe Leu Gly Ala Arg Cys Asp Val Gln Met Ile Gln Ser Pro Ser Ser

20

25

30

Leu Ser Ala Ser Leu Gly Asp Ile Val Thr Met Thr Cys Gln Ala Ser

60

120

180

240

300

360

420

480

540

600

645
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35

Gln Gly Thr
50

Ala Pro Lys
65

Pro Ser Arg

Ile Ser Ser

His Ser Tyr

115

Lys Arg Ala
130

Glu Gln Leu
145

Phe Tyr Pro

Arg Gln Asn

Ser Thr Tyr
195

Glu Arg His
210

Ser Pro Ile
225

<210> SEQ I
<211> LENGT.
<212> TYPE:
<213> ORGAN

40

Ser Ile Asn Leu Asn

55

Leu Leu Ile Tyr Gly

70

Phe Ser Gly Ser Arg

85

Leu Glu Asp Glu Asp

100

Leu Pro Tyr Thr Phe

120

Asp Ala Ala Pro Thr

135

Thr Ser Gly Gly Ala
150

Lys Asp Ile Asn Val

165

Gly Val Leu Asn Ser

180

Ser Met Ser Ser Thr

200

Asn Ser Tyr Thr Cys

215

Val Lys Ser Phe Asn
230

D NO 10
H: 711
DNA

ISM: Mus musculus

<400> SEQUENCE: 10

atgaacacga

agatgtgatg

gtcaccatga

aaaccaggga

ccatcaaggt

gaggatgaag

dgagggggga

ccaccatcca

ttctacccca

gtcctgaaca

ctcacgttga

aagacatcaa

<210> SEQ I

<211> LENGT.
<212> TYPE:

gggecectge

tccagatgat

cttgccagge

aggctectaa

tcagtggcag

atctggcaac

ccaagetgga

gtgagcagtt

aagacatcaa

gttggactga

ccaaggacga

cttcacccat

D NO 11

H: 443
PRT

tgagttectt

tcagtcteca

aagtcaggge

getectgate

tagatatggg

ttatttctgt

aataaaacgg

aacatctgga

tgtcaagtgg

tcaggacage

gtatgaacga

tgtcaagagc

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 11

Trp

Ser

Tyr

Leu

105

Gly

Val

Ser

Lys

Trp

185

Leu

Glu

Arg

Phe

Ser

Gly

90

Ala

Gly

Ser

Val

Trp

170

Thr

Thr

Ala

Asn

Gln

Asn

75

Thr

Thr

Gly

Ile

Val

155

Lys

Asp

Leu

Thr

Glu
235

gggttectgt

tccteectgt

actagcatta

tatggttcaa

acagatttca

ctacaacata

getgatgetyg

ggtgcctcag

aagattgatg

aaagacagca

cataacagct

ttcaacagga

45

Gln Lys Pro
60

Leu Glu Asp

Asp Phe Thr

Tyr Phe Cys

110

Thr Lys Leu
125

Phe Pro Pro
140

Cys Phe Leu

Ile Asp Gly

Gln Asp Ser

190

Thr Lys Asp
205

His Lys Thr
220

Cys

tgctetggtt
ctgcatcttt
atttaaactg
gcaacttgga
ctctcaccat
gttatctcce
caccaactgt
tegtgtgett
gcagtgaacg
cctacageat
atacctgtga

atgagtgtta

Gly Lys
Gly Val
80

Leu Thr
95

Leu Gln

Glu Ile

Ser Ser

Asn Asn

160

Ser Glu
175

Lys Asp

Glu Tyr

Ser Thr

tttaggtgce
gggagacata
gtttcagcaa
agatggggtce
cagcagectyg
gtacacgtte
atccatctte
cttgaacaac
acaaaatggce
gagcagcacc
ggccactcac

g

Glu Val Gln Leu Gln Gln Ser Gly Pro Glu Leu Val Thr Pro Gly Ala

60

120

180

240

300

360

420

480

540

600

660

711
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36

Ser

Tyr

Gly

Lys

65

Met

Ala

Thr

Pro

Gly

145

Asn

Gln

Thr

Ser

Pro

225

Pro

Cys

Trp

Glu

Met

305

Ser

Gly

Gln

Phe

Glu
385

Phe

Asn

Val

Met

Asp

50

Gly

Glu

Arg

Leu

Leu

130

Cys

Ser

Ser

Trp

Thr

210

Cys

Lys

Val

Phe

Glu

290

His

Pro

Arg

Met

Pro
370
Asn

Ile

Thr

Lys

Ser

35

Ile

Thr

Ile

Asp

Val

115

Ala

Leu

Gly

Asp

Pro

195

Lys

Ile

Pro

Val

Val

275

Gln

Gln

Ala

Pro

Ala

355

Glu

Tyr

Tyr

Phe

Ile

20

Trp

Asn

Ala

Arg

Asp

100

Thr

Pro

Val

Ser

Leu

180

Ser

Val

Cys

Lys

Val

260

Asp

Phe

Asp

Phe

Lys

340

Lys

Asp

Lys

Ser

Thr
420

Ser

Val

Pro

Thr

Gly

85

Tyr

Val

Gly

Lys

Leu

165

Tyr

Glu

Asp

Thr

Asp

245

Asp

Asp

Asn

Trp

Pro

325

Ala

Asp

Ile

Asn

Lys
405

Cys

Cys

Lys

Tyr

Leu

70

Leu

Asp

Ser

Ser

Gly

150

Ser

Thr

Thr

Lys

Val

230

Val

Ile

Val

Ser

Leu

310

Ala

Pro

Lys

Thr

Thr
390

Leu

Ser

Lys

Gln

Ser

55

Thr

Thr

Ala

Ala

Ala

135

Tyr

Ser

Leu

Val

Lys

215

Pro

Leu

Ser

Glu

Thr

295

Asn

Pro

Gln

Val

Val

375

Gln

Asn

Val

Ala

Ser

40

Gly

Val

Ser

Ser

Ala

120

Ala

Phe

Gly

Ser

Thr

200

Ile

Glu

Thr

Lys

Val

280

Phe

Gly

Ile

Val

Ser

360

Glu

Pro

Val

Leu

Ser

25

His

Glu

Asp

Glu

Pro

105

Lys

Gln

Pro

Val

Ser

185

Cys

Val

Val

Ile

Asp

265

His

Arg

Lys

Glu

Tyr

345

Leu

Trp

Ile

Gln

His
425

10

Gly

Gly

Thr

Lys

Asp

90

Phe

Thr

Thr

Glu

His

170

Ser

Asn

Pro

Ser

Thr

250

Asp

Thr

Ser

Glu

Lys

330

Thr

Thr

Gln

Met

Lys
410

Glu

Tyr

Lys

Thr

Ser

75

Ser

Ala

Thr

Asn

Pro

155

Thr

Val

Val

Arg

Ser

235

Leu

Pro

Ala

Val

Phe

315

Thr

Ile

Cys

Trp

Asp

395

Ser

Gly

Thr

Ser

Tyr

60

Ser

Ala

Tyr

Pro

Ser

140

Val

Phe

Thr

Ala

Asp

220

Val

Thr

Glu

Gln

Ser

300

Lys

Ile

Pro

Met

Asn

380

Thr

Asn

Leu

Phe

Leu

45

Asn

Ser

Val

Trp

Pro

125

Met

Thr

Pro

Val

His

205

Cys

Phe

Pro

Val

Thr

285

Glu

Cys

Ser

Pro

Ile

365

Gly

Asp

Trp

His

Thr

30

Glu

Gln

Ile

Tyr

Gly

110

Ser

Val

Val

Ala

Pro

190

Pro

Gly

Ile

Lys

Gln

270

Gln

Leu

Arg

Lys

Pro

350

Thr

Gln

Gly

Glu

Asn
430

15

Asp

Trp

Lys

Ala

Tyr

95

Gln

Val

Thr

Thr

Val

175

Ser

Ala

Cys

Phe

Val

255

Phe

Pro

Pro

Val

Thr

335

Lys

Asp

Pro

Ser

Ala
415

His

His

Ile

Phe

Tyr

80

Cys

Gly

Tyr

Leu

Trp

160

Leu

Ser

Ser

Lys

Pro

240

Thr

Ser

Arg

Ile

Asn

320

Lys

Glu

Phe

Ala

Tyr
400

Gly

His
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-continued

38

Thr Glu Lys Ser Leu Ser His Ser Pro Gly Lys
435 440

<210> SEQ ID NO 12

<211> LENGTH: 1332

<212> TYPE: DNA

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 12

gaggtccage tgcaacagtc tggacctgaa ctggtgacgce ctggggcttc agtgaagata
tcttgtaagg cttctggata cacattcact gaccactaca tgagctgggt gaagcagagt
catggaaaaa gccttgagtg gattggagat attaatccct attctggtga aactacctac
aaccagaagt tcaagggcac ggccacattg actgtagaca agtcttccag tatagcctac
atggagatcc gcggectgac atctgaggac tctgcagtct attactgtgce aagagatgat
tacgacgcct cteccegtttge ttactgggge caagggactce tggtcactgt ctetgcagec
aaaacgacac ccccatctgt ctatccactg gcccctggat ctgctgecca aactaactcce
atggtgaccc tgggatgcct ggtcaaggge tatttccctg agccagtgac agtgacctgg
aactctggat ccctgtccag cggtgtgcac acctteccag ctgtcctgca gtctgaccte
tacactctga gcagctcagt gactgtcccce tccagcacct ggcccagcga gaccgtcacce
tgcaacgttg cccacccgge cagcagcacc aaggdtggaca agaaaattgt gcccagggat
tgtggttgta agccttgcat atgtacagtc ccagaagtat catctgtctt catcttcccce
ccaaagccca aggatgtgcet caccattact ctgactccta aggtcacgtg tgttgtggta
gacatcagca aggatgatcc cgaggtccag ttcagctggt ttgtagatga tgtggaggtg
cacacagctc agacgcaacc ccgggaggag cagttcaaca gcactttcecg ctcagtcagt
gaacttccca tcatgcacca ggactggctc aatggcaagg agttcaaatg cagggtcaac
agtccagett tccctgccce catcgagaaa accatctcca aaaccaaagg cagaccgaag
gctccacagg tgtacaccat tccacctccec aaggagcaga tggccaagga taaagtcagt
ctgacctgca tgataacaga cttcttccect gaagacatta ctgtggagtg gcagtggaat
gggcagccag cggagaacta caagaacact cagcccatca tggacacaga tggctcttac
ttcatctaca gcaagctcaa tgtgcagaag agcaactggg aggcaggaaa tactttcacc
tgctectgtgt tacatgaggg cctgcacaac caccatactg agaagagcct ctcccactct
cctggtaaat ga

<210> SEQ ID NO 13

<211> LENGTH: 462

<212> TYPE: PRT

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 13

Met Arg Cys Arg Trp Ile Phe Leu Phe Leu Leu Ser Gly Thr Ala Gly
1 5 10 15

Val Leu Ser Glu Val Gln Leu Gln Gln Ser Gly Pro Glu Leu Val Thr
20 25 30

Pro Gly Ala Ser Val Lys Ile Ser Cys Lys Ala Ser Gly Tyr Thr Phe
35 40 45

Thr Asp His Tyr Met Ser Trp Val Lys Gln Ser His Gly Lys Ser Leu
50 55 60

Glu Trp Ile Gly Asp Ile Asn Pro Tyr Ser Gly Glu Thr Thr Tyr Asn

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1332
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-continued

40

65

Gln

Ile

Tyr

Gly

Ser
145

Ala

Pro

Pro

225

Gly

Ile

Lys

Gln

Gln

305

Leu

Arg

Lys

Pro

Thr

385

Gln

Gly

Glu

Asn

Lys

Ala

Tyr

Gln

130

Val

Thr

Thr

Val

Ser

210

Ala

Cys

Phe

Val

Phe

290

Pro

Pro

Val

Thr

Lys

370

Asp

Pro

Ser

Ala

His
450

Phe

Tyr

Cys

115

Gly

Tyr

Leu

Trp

Leu

195

Ser

Ser

Lys

Pro

Thr

275

Ser

Arg

Ile

Asn

Lys

355

Glu

Phe

Ala

Tyr

Gly

435

His

Lys

Met

100

Ala

Thr

Pro

Gly

Asn

180

Gln

Thr

Ser

Pro

Pro

260

Cys

Trp

Glu

Met

Ser

340

Gly

Gln

Phe

Glu

Phe
420

Asn

Thr

Gly

85

Glu

Arg

Leu

Leu

Cys

165

Ser

Ser

Trp

Thr

Cys

245

Lys

Val

Phe

Glu

His

325

Pro

Arg

Met

Pro

Asn

405

Ile

Thr

Glu

<210> SEQ ID NO 14

<211> LENGTH:

<212> TYPE: DNA
<213> ORGANISM: Mus

1389

70

Thr

Ile

Asp

Val

Ala

150

Leu

Gly

Asp

Pro

Lys

230

Ile

Pro

Val

Val

Gln

310

Gln

Ala

Pro

Ala

Glu

390

Tyr

Tyr

Phe

Lys

musculus

Ala

Arg

Asp

Thr

135

Pro

Val

Ser

Leu

Ser

215

Val

Cys

Lys

Val

Asp

295

Phe

Asp

Phe

Lys

Lys

375

Asp

Lys

Ser

Thr

Ser
455

Thr

Gly

Tyr

120

Val

Gly

Lys

Leu

Tyr

200

Glu

Asp

Thr

Asp

Asp

280

Asp

Asn

Trp

Pro

Ala

360

Asp

Ile

Asn

Lys

Cys

440

Leu

Leu

Leu

105

Asp

Ser

Ser

Gly

Ser

185

Thr

Thr

Lys

Val

Val

265

Ile

Val

Ser

Leu

Ala

345

Pro

Lys

Thr

Thr

Leu
425

Ser

Ser

Thr

90

Thr

Ala

Ala

Ala

Tyr

170

Ser

Leu

Val

Lys

Pro

250

Leu

Ser

Glu

Thr

Asn

330

Pro

Gln

Val

Val

Gln

410

Asn

Val

His

75

Val

Ser

Ser

Ala

Ala

155

Phe

Gly

Ser

Thr

Ile

235

Glu

Thr

Lys

Val

Phe

315

Gly

Ile

Val

Ser

Glu

395

Pro

Val

Leu

Ser

Asp

Glu

Pro

Lys

140

Gln

Pro

Val

Ser

Cys

220

Val

Val

Ile

Asp

His

300

Arg

Lys

Glu

Tyr

Leu

380

Trp

Ile

Gln

His

Pro
460

Lys

Asp

Phe

125

Thr

Thr

Glu

His

Ser

205

Asn

Pro

Ser

Thr

Asp

285

Thr

Ser

Glu

Lys

Thr

365

Thr

Gln

Met

Lys

Glu
445

Gly

Ser

Ser

110

Ala

Thr

Asn

Pro

Thr

190

Val

Val

Arg

Ser

Leu

270

Pro

Ala

Val

Phe

Thr

350

Ile

Cys

Trp

Asp

Ser
430

Gly

Lys

Ser

95

Ala

Tyr

Pro

Ser

Val

175

Phe

Thr

Ala

Asp

Val

255

Thr

Glu

Gln

Ser

Lys

335

Ile

Pro

Met

Asn

Thr

415

Asn

Leu

80

Ser

Val

Trp

Pro

Met

160

Thr

Pro

Val

His

Cys

240

Phe

Pro

Val

Thr

Glu

320

Cys

Ser

Pro

Ile

Gly

400

Asp

Trp

His
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<400> SEQUENCE: 14

atgagatgca ggtggatctt tctetttete ctgtcaggaa ctgcaggtgt cctetcectgag 60
gtecagetge aacagtctgg acctgaactg gtgacgectyg gggcttcagt gaagatatcet 120
tgtaaggctt ctggatacac attcactgac cactacatga gctgggtgaa gcagagtcat 180
ggaaaaagcce ttgagtggat tggagatatt aatccctatt ctggtgaaac tacctacaac 240
cagaagttca agggcacggc cacattgact gtagacaagt cttccagtat agcctacatg 300
gagatcegeyg gectgacate tgaggactcet gecagtctatt actgtgcaag agatgattac 360
gacgcctete cgtttgctta ctggggccaa gggactetgg tcactgtcetce tgcagccaaa 420
acgacaccce catctgtcecta tccactggece cectggatcetyg ctgeccaaac taactccatg 480
gtgaccctygyg gatgectggt caagggctat ttccectgage cagtgacagt gacctggaac 540
tctggatccee tgtccagegg tgtgcacacce tteccagetyg tectgcagte tgacctctac 600
actctgagca gctcagtgac tgtccectece agecacctgge ccagcgagac cgtcacctge 660
aacgttgcce acceggecag cagcaccaag gtggacaaga aaattgtgec cagggattgt 720
ggttgtaage cttgcatatg tacagtccca gaagtatcat ctgtcttcat cttecccccca 780
aagcccaagg atgtgcetcac cattactetg actcectaagyg tcacgtgtgt tgtggtagac 840
atcagcaagg atgatcccga ggtccagttce agetggtttyg tagatgatgt ggaggtgcac 900
acagctcaga cgcaaccccg ggaggagcag ttcaacagea ctttecgete agtcagtgaa 960
cttcccatca tgcaccagga ctggctcaat ggcaaggagt tcaaatgcag ggtcaacagt 1020
ccagetttee ctgcccccat cgagaaaacce atctccaaaa ccaaaggcag accgaaggct 1080
ccacaggtgt acaccattcc acctcccaag gagcagatgg ccaaggataa agtcagtctg 1140
acctgcatga taacagactt cttccctgaa gacattactg tggagtggca gtggaatggg 1200
cagccagcegg agaactacaa gaacactcag cccatcatgg acacagatgg ctcettactte 1260
atctacagca agctcaatgt gcagaagagc aactgggagg caggaaatac tttcacctgc 1320
tctgtgttac atgagggcct gcacaaccac catactgaga agagcctcte ccactctect 1380
ggtaaatga 1389

<210> SEQ I
<211> LENGT.
<212> TYPE:
<213> ORGAN

D NO 15
H: 218
PRT

ISM: Mus musculus

<400> SEQUENCE: 15

Asp Ile Val
1

Leu Arg Ala

Gly Asp Ser
35

Lys Leu Leu
50

Arg Phe Ser
65

Pro Val Glu

Glu Asp Pro

Leu Thr Gln Ser Pro

Thr Ile Ser Cys Lys

20

Tyr Met Asn Trp Tyr

40

Ile Tyr Ala Ala Ser

55

Gly Asn Gly Ser Gly

70

Glu Glu Asp Ala Val

85

Trp Thr Phe Gly Gly

100

Ala

Ala

25

Gln

Asn

Thr

Thr

Gly
105

Ser

10

Ser

Gln

Leu

Asp

Tyr

90

Thr

Leu

Gln

Lys

Glu

Phe

75

Tyr

Lys

Thr Val Ser

Ser Val Asp
30

Pro Gly Gln
45

Ser Gly Ile
60

Thr Leu Asn

Cys Gln Gln

Leu Glu Ile
110

Leu Gly
15

Tyr Asp

Pro Pro

Pro Ala

Ile His
80

Ser Asn
95

Lys Arg
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44

Ala Asp Ala
115

Leu Thr Ser
130

Pro Lys Asp
145

Asn Gly Val

Tyr Ser Met

His Asn Ser
195

Ile Val Lys
210

<210> SEQ I
<211> LENGT.
<212> TYPE:
<213> ORGAN

Ala Pro Thr Val Ser

120

Gly Gly Ala Ser Val

135

Ile Asn Val Lys Trp
150

Leu Asn Ser Trp Thr

165

Ser Ser Thr Leu Thr

180

Tyr Thr Cys Glu Ala

200

Ser Phe Asn Arg Asn

D NO 16
H: 657
DNA

215

ISM: Mus musculus

<400> SEQUENCE: 16

gacattgtge
atctecetgea
cagcagaaac
gggatcccag
cectgtggagg
acgtteggtyg
atcttececac
aacaacttct
aatggegtcc
agcaccctca
actcacaaga
<210> SEQ I
<211> LENGT.

<212> TYPE:
<213> ORGAN

tgacccaatc
aggccageca
caggacagcc
ccaggtttag
aggaggatge
gaggcaccaa
catccagtga
accccaaaga
tgaacagttg
cgttgaccaa
catcaacttce
D NO 17

H: 238
PRT

tccagettet

aagtgttgat

acccaaactce

tggcaatggg

tgtaacctat

getggaaatce

gcagttaaca

catcaatgtc

gactgatcag

ggacgagtat

acccattgte

ISM: Mus musculus

<400> SEQUENCE: 17

Met Glu Thr
1

Gly Ser Thr

Val Ser Leu
35

Val Asp Tyr
50

Gly Gln Pro
65

Gly Ile Pro

Leu Asn Ile

Asp Thr Ile Leu Leu

Gly Asp Ile Val Leu

20

Gly Leu Arg Ala Thr

40

Asp Gly Asp Ser Tyr

55

Pro Lys Leu Leu Ile

70

Ala Arg Phe Ser Gly

85

His Pro Val Glu Glu

Ile

Val

Lys

Asp

Leu

185

Thr

Glu

Phe

Cys

Ile

Gln

170

Thr

His

Cys

Pro

Phe

Asp

155

Asp

Lys

Lys

ttgactgtgt

tatgatggtyg

ctcatctatg

tctgggacag

tactgtcaac

aaacgggcetyg

tctggaggtg

aagtggaaga

gacagcaaag

gaacgacata

aagagcttca

Trp

Thr

25

Ile

Met

Tyr

Asn

Glu

Val

10

Gln

Ser

Asn

Ala

Gly

90

Asp

Leu

Ser

Cys

Trp

Ala

75

Ser

Ala

Pro Ser Ser
125

Leu Asn Asn
140

Gly Ser Glu

Ser Lys Asp

Asp Glu Tyr

190

Thr Ser Thr
205

ctctaggect
atagttatat
ctgcatccaa
acttcaccct
aaagtaatga
atgctgcace
cctecagtegt
ttgatggcag
acagcaccta
acagctatac

acaggaatga

Leu Leu Trp

Pro Ala Ser
30

Lys Ala Ser
45

Tyr Gln Gln
60
Ser Asn Leu

Gly Thr Asp

Val Thr Tyr

Glu Gln

Phe Tyr

Arg Gln

160

Ser Thr
175

Glu Arg

Ser Pro

gagggccace

gaactggtac
tctagaatct
caacatccat
ggatcegtgg
aactgtatcc
gtgcttetty
tgaacgacaa
cagcatgage
ctgtgaggec

gtgttag

Val Pro
15

Leu Thr

Gln Ser

Lys Pro

Glu Ser
80

Phe Thr
95

Tyr Cys

60

120

180

240

300

360

420

480

540

600

657
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46

-continued
100 105 110
Gln Gln Ser Asn Glu Asp Pro Trp Thr Phe Gly Gly Gly Thr Lys Leu
115 120 125
Glu Ile Lys Arg Ala Asp Ala Ala Pro Thr Val Ser Ile Phe Pro Pro
130 135 140
Ser Ser Glu Gln Leu Thr Ser Gly Gly Ala Ser Val Val Cys Phe Leu
145 150 155 160
Asn Asn Phe Tyr Pro Lys Asp Ile Asn Val Lys Trp Lys Ile Asp Gly
165 170 175
Ser Glu Arg Gln Asn Gly Val Leu Asn Ser Trp Thr Asp Gln Asp Ser
180 185 190
Lys Asp Ser Thr Tyr Ser Met Ser Ser Thr Leu Thr Leu Thr Lys Asp
195 200 205
Glu Tyr Glu Arg His Asn Ser Tyr Thr Cys Glu Ala Thr His Lys Thr
210 215 220
Ser Thr Ser Pro Ile Val Lys Ser Phe Asn Arg Asn Glu Cys
225 230 235
<210> SEQ ID NO 18
<211> LENGTH: 717
<212> TYPE: DNA
<213> ORGANISM: Mus musculus
<400> SEQUENCE: 18
atggagacag acacaatcct gectatgggtg ctgetgetet gggttcecagyg ctcecactggt 60
gacattgtge tgacccaatc tccagettcet ttgactgtgt ctetaggect gagggccacce 120
atctectgca aggccagcca aagtgttgat tatgatggtyg atagttatat gaactggtac 180
cagcagaaac caggacagcc acccaaactce ctcatctatg ctgcatccaa tctagaatct 240
gggatcccag ccaggtttag tggcaatggg tcectgggacag acttcaccct caacatccat 300
cctgtggagg aggaggatgce tgtaacctat tactgtcaac aaagtaatga ggatccgtgg 360
acgttceggtyg gaggcaccaa gctggaaatce aaacgggcetyg atgctgcacce aactgtatce 420
atcttcccac catccagtga gcagttaaca tctggaggtg cctcagtegt gtgettettg 480
aacaacttct accccaaaga catcaatgtc aagtggaaga ttgatggcag tgaacgacaa 540
aatggcgtcee tgaacagttg gactgatcag gacagcaaag acagcaccta cagcatgage 600
agcaccctca cgttgaccaa ggacgagtat gaacgacata acagctatac ctgtgaggcce 660
actcacaaga catcaacttc acccattgtc aagagcttca acaggaatga gtgttag 717
<210> SEQ ID NO 19
<211> LENGTH: 449
<212> TYPE: PRT
<213> ORGANISM: Mus musculus
<400> SEQUENCE: 19
Glu Val Gln Leu Gln Gln Ser Gly Pro Glu Leu Val Lys Pro Gly Thr
1 5 10 15
Ser Val Lys Met Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asp Cys
20 25 30
Tyr Met Asn Trp Val Lys Gln Ser His Gly Lys Ser Leu Glu Trp Ile
35 40 45
Gly Asp Ile Asn Pro Phe Asn Gly Gly Thr Thr Tyr Asn Gln Lys Phe
50 55 60
Lys Gly Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr
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48

65

Met

Ala

Asp

Thr

Asn

145

Pro

Thr

Arg

225

Ser

Leu

Pro

Ala

305

Phe

Thr

Ile

Cys

Trp

385

Asp

Ser

Gly

Lys

Gln

Arg

Tyr

Pro

130

Ser

Val

Phe

Thr

Ala

210

Asp

Val

Thr

Glu

Gln

290

Ser

Lys

Ile

Pro

Met

370

Asn

Thr

Asn

Leu

Leu

Ser

Trp

115

Pro

Met

Thr

Pro

Val

195

His

Cys

Phe

Pro

Val

275

Thr

Glu

Cys

Ser

Pro

355

Ile

Gly

Asp

Trp

His
435

Asn

His

100

Gly

Ser

Val

Val

Ala

180

Pro

Pro

Gly

Ile

Lys

260

Gln

Gln

Leu

Arg

Lys

340

Pro

Thr

Gln

Gly

Glu
420

Asn

Ser

85

Tyr

Gln

Val

Thr

Thr

165

Val

Ser

Ala

Cys

Phe

245

Val

Phe

Pro

Pro

Val

325

Thr

Lys

Asp

Pro

Ser

405

Ala

His

<210> SEQ ID NO 20

<211> LENGTH:

<212> TYPE: DNA

<213> ORGANISM: Mus musculus

1350

70

Leu

Tyr

Gly

Tyr

Leu

150

Trp

Leu

Ser

Ser

Lys

230

Pro

Thr

Ser

Arg

Ile

310

Asn

Lys

Glu

Phe

Ala

390

Tyr

Gly

His

Thr

Phe

Thr

Pro

135

Gly

Asn

Gln

Thr

Ser

215

Pro

Pro

Cys

Trp

Glu

295

Met

Ser

Gly

Gln

Phe

375

Glu

Phe

Asn

Thr

Ser

Asp

Ser

120

Leu

Cys

Ser

Ser

Trp

200

Thr

Cys

Lys

Val

Phe

280

Glu

His

Ala

Arg

Met

360

Pro

Asn

Ile

Thr

Glu
440

Asp

Gly

105

Val

Ala

Leu

Gly

Asp

185

Pro

Lys

Ile

Pro

Val

265

Val

Gln

Gln

Ala

Pro

345

Ala

Glu

Tyr

Tyr

Phe
425

Lys

Asp

90

Arg

Thr

Pro

Val

Ser

170

Leu

Ser

Val

Cys

Lys

250

Val

Asp

Phe

Asp

Phe

330

Lys

Lys

Asp

Lys

Ser

410

Thr

Ser

75

Ser

Val

Val

Gly

Lys

155

Leu

Tyr

Glu

Asp

Thr

235

Asp

Asp

Asp

Asn

Trp

315

Pro

Ala

Asp

Ile

Asn

395

Lys

Cys

Leu

Ala

Pro

Ser

Ser

140

Gly

Ser

Thr

Thr

Lys

220

Val

Val

Ile

Val

Ser

300

Leu

Ala

Pro

Lys

Thr

380

Thr

Leu

Ser

Ser

Val

Trp

Ser

125

Ala

Tyr

Ser

Leu

Val

205

Lys

Pro

Leu

Ser

Glu

285

Thr

Asn

Pro

Gln

Val

365

Val

Gln

Asn

Val

His
445

Tyr

Asp

110

Ala

Ala

Phe

Gly

Ser

190

Thr

Ile

Glu

Thr

Lys

270

Val

Phe

Gly

Ile

Val

350

Ser

Glu

Pro

Val

Leu
430

Ser

Tyr

95

Ala

Lys

Gln

Pro

Val

175

Ser

Cys

Val

Val

Ile

255

Asp

His

Arg

Lys

Glu

335

Tyr

Leu

Trp

Ile

Gln

415

His

Pro

80

Cys

Met

Thr

Thr

Glu

160

His

Ser

Asn

Pro

Ser

240

Thr

Asp

Thr

Ser

Glu

320

Lys

Thr

Thr

Gln

Met

400

Lys

Glu

Gly
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<400> SEQUENCE: 20

gaggtccage tgcaacaatc tggacctgag ctggtgaage ctgggacttc agtgaagatg 60
tcctgtaagg cttetggata cacattcact gactgctaca tgaactgggt gaagcagagce 120
catgggaaga gccttgaatg gattggagat attaatcctt tcaacggtgg tactacctac 180
aaccagaagt tcaagggcaa ggccacattg actgtagaca aatcctccag cacagcectac 240
atgcagctca acagcectgac atctgacgac tctgcagtet attactgtge aagatcccat 300
tattactteg atggtagagt cccttgggat getatggact actggggtca aggaacctca 360
gtcaccgtet cctcagccaa aacgacacce ccatctgtet atccactgge cectggatcet 420
gctgeccaaa ctaactccat ggtgaccctg ggatgectgg tcaagggcta tttecctgag 480
ccagtgacag tgacctggaa ctctggatcce ctgtccageg gtgtgcacac ctteccaget 540
gtectgcagt ctgacctcta cactctgage agctcagtga ctgtccectce cagcacctgg 600
cccagegaga ccgtcacctg caacgttgec cacccggeca gcagcaccaa ggtggacaag 660
aaaattgtgc ccagggattg tggttgtaag ccttgcatat gtacagtccce agaagtatca 720
tctgtettea tettecccce aaagcccaag gatgtgctea ccattactet gactectaag 780
gtcacgtgtyg ttgtggtaga catcagcaag gatgatccceg aggtccagtt cagetggttt 840
gtagatgatyg tggaggtgca cacagctcag acgcaaccce gggaggagca gttcaacagce 900
actttccget cagtcagtga acttcccatce atgcaccagg actggctcaa tggcaaggag 960
ttcaaatgca gggtcaacag tgcagctttc cctgcceccca tcgagaaaac catctccaaa 1020
accaaaggca gaccgaaggc tccacaggtg tacaccatte cacctcccaa ggagcagatg 1080
gccaaggata aagtcagtct gacctgcatg ataacagact tcecttccectga agacattact 1140
gtggagtgge agtggaatgg gcagccagceg gagaactaca agaacactca gcccatcatg 1200
gacacagatg gctcttactt catctacagc aagctcaatg tgcagaagag caactgggag 1260
gcaggaaata ctttcacctg ctcectgtgtta catgagggcc tgcacaacca ccatactgag 1320
aagagcctcet cccactctec tggtaaatga 1350

<210> SEQ I
<211> LENGT.
<212> TYPE:

D NO 21
H: 468
PRT

<213> ORGANISM: Mus musculus

<400> SEQUE:

Met Gly Trp
1

Val Tyr Ser

NCE: 21

Asn Trp Ile Phe Leu

Glu Val Gln Leu Gln

20

Pro

Thr

Glu

65

Gln

Thr

Tyr

Gly

Asp

50

Trp

Lys

Ala

Tyr

Thr

35

Cys

Ile

Phe

Tyr

Cys
115

Ser

Tyr

Gly

Lys

Met

100

Ala

Val

Met

Asp

Gly

85

Gln

Arg

Lys

Asn

Ile

70

Lys

Leu

Ser

Met

Trp

55

Asn

Ala

Asn

His

Ser

40

Val

Pro

Thr

Ser

Tyr
120

Phe

Gln

25

Cys

Lys

Phe

Leu

Leu
105

Tyr

Leu

10

Ser

Lys

Gln

Asn

Thr

90

Thr

Phe

Leu

Gly

Ala

Ser

Gly

75

Val

Ser

Asp

Ser Gly Thr

Ala Gly
15

Pro Glu Leu Val Lys

30

Ser

His

60

Gly

Asp

Asp

Gly

Gly

45

Gly

Thr

Lys

Asp

Arg
125

Tyr

Lys

Thr

Ser

Ser

110

Val

Thr

Ser

Tyr

Ser

95

Ala

Pro

Phe

Leu

Asn

80

Ser

Val

Trp
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-continued

Asp Ala Met Asp Tyr Trp Gly Gln Gly Thr Ser Val Thr Val Ser Ser
130 135 140

Ala Lys Thr Thr Pro Pro Ser Val Tyr Pro Leu Ala Pro Gly Ser Ala
145 150 155 160

Ala Gln Thr Asn Ser Met Val Thr Leu Gly Cys Leu Val Lys Gly Tyr
165 170 175

Phe Pro Glu Pro Val Thr Val Thr Trp Asn Ser Gly Ser Leu Ser Ser
180 185 190

Gly Val His Thr Phe Pro Ala Val Leu Gln Ser Asp Leu Tyr Thr Leu
195 200 205

Ser Ser Ser Val Thr Val Pro Ser Ser Thr Trp Pro Ser Glu Thr Val
210 215 220

Thr Cys Asn Val Ala His Pro Ala Ser Ser Thr Lys Val Asp Lys Lys
225 230 235 240

Ile Val Pro Arg Asp Cys Gly Cys Lys Pro Cys Ile Cys Thr Val Pro
245 250 255

Glu Val Ser Ser Val Phe Ile Phe Pro Pro Lys Pro Lys Asp Val Leu
260 265 270

Thr Ile Thr Leu Thr Pro Lys Val Thr Cys Val Val Val Asp Ile Ser
275 280 285

Lys Asp Asp Pro Glu Val Gln Phe Ser Trp Phe Val Asp Asp Val Glu
290 295 300

Val His Thr Ala Gln Thr Gln Pro Arg Glu Glu Gln Phe Asn Ser Thr
305 310 315 320

Phe Arg Ser Val Ser Glu Leu Pro Ile Met His Gln Asp Trp Leu Asn
325 330 335

Gly Lys Glu Phe Lys Cys Arg Val Asn Ser Ala Ala Phe Pro Ala Pro
340 345 350

Ile Glu Lys Thr Ile Ser Lys Thr Lys Gly Arg Pro Lys Ala Pro Gln
355 360 365

Val Tyr Thr Ile Pro Pro Pro Lys Glu Gln Met Ala Lys Asp Lys Val
370 375 380

Ser Leu Thr Cys Met Ile Thr Asp Phe Phe Pro Glu Asp Ile Thr Val
385 390 395 400

Glu Trp Gln Trp Asn Gly Gln Pro Ala Glu Asn Tyr Lys Asn Thr Gln
405 410 415

Pro Ile Met Asp Thr Asp Gly Ser Tyr Phe Ile Tyr Ser Lys Leu Asn
420 425 430

Val Gln Lys Ser Asn Trp Glu Ala Gly Asn Thr Phe Thr Cys Ser Val
435 440 445

Leu His Glu Gly Leu His Asn His His Thr Glu Lys Ser Leu Ser His
450 455 460

Ser Pro Gly Lys

465

<210> SEQ ID NO 22

<211> LENGTH: 1407

<212> TYPE: DNA

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 22

atgggatgga actggatctt tctctteccte ttgtcaggaa ctgcaggtgt ctactctgag 60

gtccagetge aacaatctgg acctgagetyg gtgaagectg ggacttcagt gaagatgtec 120



53

US 9,089,553 B2

54

-continued
tgtaaggctt ctggatacac attcactgac tgctacatga actgggtgaa gcagagccat 180
gggaagagcce ttgaatggat tggagatatt aatcctttca acggtggtac tacctacaac 240
cagaagttca agggcaaggc cacattgact gtagacaaat cctccagcac agcctacatg 300
cagctcaaca gcctgacatce tgacgactct gecagtctatt actgtgcaag atcccattat 360
tacttcgatg gtagagtccce ttgggatget atggactact ggggtcaagyg aacctcagte 420
accgtetect cagccaaaac gacacccecca tcetgtctate cactggeccee tggatctget 480
gcecaaacta actccatggt gaccctggga tgcctggtca agggctattt cectgageca 540
gtgacagtga cctggaactc tggatccctg tccageggtyg tgcacacctt ceccagetgte 600
ctgcagtcetyg acctctacac tctgagecage tcagtgactyg tcecectcecag cacctggece 660
agcgagaccg tcacctgcaa cgttgcccac ceggecagea gcaccaaggt ggacaagaaa 720
attgtgccca gggattgtgg ttgtaagect tgcatatgta cagtcccaga agtatcatct 780
gtettcatet tecccccaaa gcoccaaggat gtgctcacca ttactctgac tectaaggte 840
acgtgtgttyg tggtagacat cagcaaggat gatcccgagg tccagttcag ctggtttgta 900
gatgatgtgyg aggtgcacac agctcagacg caaccccggg aggagcagtt caacagcact 960
ttccgetcag tcagtgaact tceccatcatg caccaggact ggctcaatgg caaggagttce 1020
aaatgcaggg tcaacagtgc agctttccct gcccccatcg agaaaaccat ctccaaaacc 1080
aaaggcagac cgaaggctcc acaggtgtac accattccac ctcccaagga gcagatggece 1140
aaggataaag tcagtctgac ctgcatgata acagacttct tccctgaaga cattactgtg 1200
gagtggcagt ggaatgggca gccagcggag aactacaaga acactcagcc catcatggac 1260
acagatggct cttacttcat ctacagcaag ctcaatgtgc agaagagcaa ctgggaggca 1320
ggaaatactt tcacctgctce tgtgttacat gagggcctgce acaaccacca tactgagaag 1380
agccteteccee actctectgg taaatga 1407

<210> SEQ I
<211> LENGT.
<212> TYPE:

D NO 23
H: 217
PRT

<213> ORGANISM: Artificial Sequence

<220> FEATU

<223> OTHER INFORMATION:

<220> FEATU

RE:

RE:

<221> NAME/KEY: MISC_FEATURE
<223> OTHER INFORMATION: Rabbit-mouse chimera

<400> SEQUENCE: 23

Ala Gln Val
1

Gly Thr Val

Asn Trp Leu
35

Leu Ile Tyr
50

Ser Gly Ser
65
Gln Cys Ala

Val Ile Tyr

Asp Ala Ala

Leu Thr Gln Thr Pro

Thr Ile Asn Cys Gln

20

Ala Trp Phe Gln Gln

40

Asp Ala Ser Asp Leu

55

Gly Ser Gly Thr Gln

70

Asp Ala Ala Thr Tyr

85

Ala Phe Gly Gly Gly

100

Pro Thr Val Ser Ile

Ala

Ser

25

Lys

Ala

Phe

Tyr

Thr

105

Phe

Ser

10

Ser

Pro

Ser

Thr

Cys
90

Glu

Pro

Val

Gln

Gly

Gly

Leu

75

Gln

Val

Pro

Synthetic Polypeptide

Ser Ala Ala

Ser Val Tyr
30

Gln Pro Pro
45

Val Pro Ser
60

Thr Ile Ser

Gly Ala Tyr

Val Val Lys

110

Ser Ser Glu

Val Gly

Asp Asn

Lys Leu

Arg Phe

Gly Val

80

Asn Asp
95

Arg Thr

Gln Leu
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56

115

Thr Ser Gly
130

Lys Asp Ile
145

Gly Val Leu
Ser Met Ser
Asn Ser Tyr

195
Val Lys Ser

210

<210> SEQ I
<211> LENGT.
<212> TYPE:

120

Gly Ala Ser Val Val

135

Asn Val Lys Trp Lys
150

Asn Ser Trp Thr Asp

165

Ser Thr Leu Thr Leu

180

Thr Cys Glu Ala Thr

200

Phe Asn Arg Asn Glu

D NO 24
H: 654
DNA

215

Cys

Ile

Gln

Thr

185

His

Cys

<213> ORGANISM: Artificial Sequence

<220> FEATU

<223> OTHER INFORMATION:

<220> FEATU

RE:

RE:

<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: Rabbit-mouse chimera

<400> SEQUENCE: 24

gegcaagtge
atcaattgcc
aaaccagggc
ccatcgeggt
cagtgtgeeg
ttcggeggag
ttcccaccat
aacttctacc
ggcgtectga
acccteacgt
cacaagacat
<210> SEQ I

<211> LENGT.
<212> TYPE:

tgacccagac

agtccagtca

agccteccaa

tcagtggcag

atgctgecac

ggaccgaggt

ccagtgagca

ccaaagacat

acagttggac

tgaccaagga

caacttcacc

D NO 25

H: 239
PRT

tccagectee

gagtgtttat

getectgatt

tggatctggg

ttactactgt

ggtggtcaaa

gttaacatct

caatgtcaag

tgatcaggac

cgagtatgaa

cattgtcaag

Phe

Asp

Asp

170

Lys

Lys

125

Leu Asn Asn Phe
140

Gly Ser Glu Arg
155

Ser Lys Asp Ser
Asp Glu Tyr Glu
190

Thr Ser Thr Ser
205

Synthetic Polynucleotide

gtgtctgcag ctgtgggagg

gataacaact ggttagcctg

tatgatgcat ccgatctgge

acacagttca ctctcaccat

caaggcgett ataatgatgt

cgtacggatyg ctgcaccaac

ggaggtgect cagtegtgtg

tggaagattyg atggcagtga

agcaaagaca gcacctacag

cgacataaca gctatacctg

agcttcaaca ggaatgagtg

<213> ORGANISM: Artificial Sequence

<220> FEATU

<223> OTHER INFORMATION:

<220> FEATU

RE:

RE:

<221> NAME/KEY: MISC_FEATURE
<223> OTHER INFORMATION: Rabbit-mouse chimera

<400> SEQUENCE: 25

Met Asp Thr Arg Ala Pro Thr Gln

1

5

Leu Pro Gly Ala Thr Phe Ala Gln

20

Val Ser Ala Ala Val Gly Gly Thr

35

40

Gln Ser Val Tyr Asp Asn Asn Trp

50

55

Leu

Val

25

Val

Leu

Leu

10

Leu

Thr

Ala

Synthetic Polypeptide

Gly Leu Leu Leu
Thr Gln Thr Pro
30

Ile Asn Cys Gln
45

Trp Phe Gln Gln
60

Tyr Pro
Gln Asn
160

Thr Tyr
175

Arg His

Pro Ile

cacagtcacc
gtttcagcag
atctggggte
cagcggegtyg
tatttatgct
tgtatccatce
cttettgaac
acgacaaaat
catgagcage
tgaggccact

ttag

Leu Trp
15
Ala Ser

Ser Ser

Lys Pro

60

120

180

240

300

360

420

480

540

600

654
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58

Gly Gln Pro

Gly Val Pro

Leu Thr Ile

Gln Gly Ala

115

Val Val Val
130

Pro Ser Ser
145

Leu Asn Asn

Gly Ser Glu

Ser Lys Asp

195

Asp Glu Tyr
210

Thr Ser Thr
225

<210> SEQ I
<211> LENGT.
<212> TYPE:

Pro Lys Leu Leu Ile

70

Ser Arg Phe Ser Gly

85

Ser Gly Val Gln Cys

100

Tyr Asn Asp Val Ile

120

Lys Arg Thr Asp Ala

135

Glu Gln Leu Thr Ser
150

Phe Tyr Pro Lys Asp

165

Arg Gln Asn Gly Val

180

Ser Thr Tyr Ser Met

200

Glu Arg His Asn Ser

215

Ser Pro Ile Val Lys
230

D NO 26
H: 720
DNA

Tyr Asp Ala
75

Ser Gly Ser
90

Ala Asp Ala
105

Tyr Ala Phe

Ala Pro Thr

Gly Gly Ala

155

Ile Asn Val
170

Leu Asn Ser
185

Ser Ser Thr

Tyr Thr Cys

Ser Phe Asn
235

<213> ORGANISM: Artificial Sequence

<220> FEATU

<223> OTHER INFORMATION:

<220> FEATU

RE:

RE:

<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: Rabbit-mouse chimera

<400> SEQUENCE: 26

atggacacga

acatttgege

gtcaccatca

cagcagaaac

ggggtcccat

ggcgtgcagt

tatgcttteg

tccatcttec

ttgaacaact

caaaatggceg

agcagcaccc

gccactcaca

<210> SEQ I

<211> LENGT.
<212> TYPE:

gggeccccac

aagtgctgac

attgccagte

cagggcagec

cgeggtteag

gtgccgatge

dcggagggac

caccatccag

tctaccccaa

tcctgaacag

tcacgttgac

agacatcaac

D NO 27

H: 433
PRT

tcagctgetyg

ccagactcca

cagtcagagt

tcccaagete

tggcagtgga

tgccacttac

cgaggtggtg

tgagcagtta

agacatcaat

ttggactgat

caaggacgag

ttcacccatt

gggcetectge

gecteegtgt

gtttatgata

ctgatttatg

tctgggacac

tactgtcaag

gtcaaacgta

acatctggag

gtcaagtgga

caggacagca

tatgaacgac

gtcaagagct

<213> ORGANISM: Artificial Sequence

<220> FEATU

<223> OTHER INFORMATION:

<220> FEATU

RE:

RE:

Ser Asp Leu

Gly Thr Gln

Ala Thr Tyr

110

Gly Gly Gly
125

Val Ser Ile
140

Ser Val Val

Lys Trp Lys

Trp Thr Asp

190

Leu Thr Leu
205

Glu Ala Thr
220

Arg Asn Glu

Synthetic nucleotide

tgctectgget

ctgcagetgt

acaactggtt

atgcatccga

agttcactct

gegettataa

cggatgetge

gtgcctcagt

agattgatgg

aagacagcac

ataacagcta

tcaacaggaa

Synthetic Polypeptide

Ala Ser
80

Phe Thr
95

Tyr Cys

Thr Glu

Phe Pro

Cys Phe

160

Ile Asp
175

Gln Asp

Thr Lys

His Lys

Cys

cccaggtgec
gggaggcaca
agcctggttt
tctggeatet
caccatcage
tgatgttatt
accaactgta
cgtgtgette
cagtgaacga
ctacagcatg
tacctgtgag

tgagtgttag

60

120

180

240

300

360

420

480

540

600

660

720



59

US 9,089,553 B2

-continued

60

<221> NAME/KEY: MISC_FEATURE
<223> OTHER INFORMATION: Humanized Antibody

<400> SEQUENCE: 27

Gln Ser Leu Glu Glu Ser Gly Gly Arg Leu Val
1 5 10

Leu Thr Leu Thr Cys Thr Ala Ser Gly Phe Ser
20 25

Met Asn Trp Val Arg Gln Ala Pro Gly Glu Gly
Thr Ile Asp Ser Gly Gly Arg Thr Asp Tyr Ala
50 55

Arg Phe Thr Ile Ser Arg Thr Ser Thr Thr Met
65 70 75

Ser Leu Thr Thr Gly Asp Thr Ala Arg Tyr Phe
85 90

Asn Leu Trp Gly Gln Gly Thr Leu Val Thr Val
100 105

Lys Gly Pro Ser Val Tyr Pro Leu Ala Pro Gly
115 120

Asn Ser Met Val Thr Leu Gly Cys Leu Val Lys
130 135

Pro Val Thr Val Thr Trp Asn Ser Gly Ser Leu
145 150 155

Thr Phe Pro Ala Val Leu Gln Ser Asp Leu Tyr
165 170

Val Thr Val Pro Ser Ser Thr Trp Pro Ser Glu
180 185

Val Ala His Pro Ala Ser Ser Thr Lys Val Asp
195 200

Arg Asp Cys Gly Cys Lys Pro Cys Ile Cys Thr
210 215

Ser Val Phe Ile Phe Pro Pro Lys Pro Lys Asp
225 230 235

Leu Thr Pro Lys Val Thr Cys Val Val Val Asp
245 250

Pro Glu Val Gln Phe Ser Trp Phe Val Asp Asp
260 265

Ala Gln Thr Gln Pro Arg Glu Glu Gln Phe Asn
275 280

Val Ser Glu Leu Pro Ile Met His Gln Asp Trp
290 295

Phe Lys Cys Arg Val Asn Ser Ala Ala Phe Pro
305 310 315

Thr Ile Ser Lys Thr Lys Gly Arg Pro Lys Ala
325 330

Ile Pro Pro Pro Lys Glu Gln Met Ala Lys Asp
340 345

Cys Met Ile Thr Asp Phe Phe Pro Glu Asp Ile
355 360

Trp Asn Gly Gln Pro Ala Glu Asn Tyr Lys Asn
370 375

Asn Thr Asn Gly Ser Tyr Phe Val Tyr Ser Lys
385 390 395

Thr

Leu

Leu

Ser

60

Asp

Cys

Ser

Ser

Gly

140

Ser

Thr

Thr

Lys

Val

220

Val

Ile

Val

Ser

Leu

300

Ala

Pro

Lys

Thr

Thr
380

Leu

Pro

Ser

Glu

45

Trp

Leu

Ala

Ser

Ala

125

Tyr

Ser

Leu

Val

Lys

205

Pro

Leu

Ser

Glu

Thr

285

Asn

Pro

Gln

Val

Val
365

Gln

Asn

Gly

Ser

30

Trp

Ala

Lys

Arg

Ala

110

Ala

Phe

Gly

Ser

Thr

190

Ile

Glu

Thr

Lys

Val

270

Phe

Gly

Ile

Val

Ser
350
Glu

Pro

Val

Thr

15

Tyr

Ile

Lys

Met

Asn

95

Ser

Gln

Pro

Val

Ser

175

Cys

Val

Val

Ile

Asp

255

His

Arg

Lys

Glu

Tyr

335

Leu

Trp

Ile

Gln

Pro

Trp

Gly

Gly

Thr

80

Trp

Thr

Thr

Glu

His

160

Ser

Asn

Pro

Ser

Thr

240

Asp

Thr

Ser

Glu

Lys

320

Thr

Thr

Gln

Met

Lys
400
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-continued

62

Ser Asn Trp Glu Ala Gly Asn Thr Phe Thr Cys Ser Val Leu His Glu

405 410

415

Gly Leu His Asn His His Thr Glu Lys Ser Leu Ser His Ser Pro Gly

Lys

<210>
<211>
<212>
<213>
<220>
<223>
<220>
<221>
<223>

<400>

420 425

SEQ ID NO 28

LENGTH: 1302

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Synthetic Polynucleotide

FEATURE:
NAME/KEY: misc_feature
OTHER INFORMATION: Humanized Antibody

SEQUENCE: 28

430

cagtcgetgg aggagtecgg gggtegectg gtcacgectg ggacacccct

tgcacagect ctggattete cctcagtagt tattggatga actgggtceceg

ggggagggge tggaatggat cggaaccatt gattectggtg gtaggacgga

tgggcaaaag gccgattcac catctccaga acctcgacta cgatggatcet

agtctgacga ccggggacac ggeccgttat ttetgtgeca gaaattggaa

caaggcacce tcgtcacegt ctegageget tctacaaagg geccatctgt

gecectggat ctgctgecca aactaactcce atggtgacce tgggatgect

tatttccctyg agccagtgac agtgacctgg aactctggat ccectgtccag

acctteccag ctgtectgea gtetgaccte tacactctga gecagetcagt

tccagcacct ggcccagega gaccgtcace tgcaacgttg cccaccegge

aaggtggaca agaaaattgt gcccagggat tgtggttgta agecttgeat

ccagaagtat catctgtett catcttecce ccaaagecca aggatgtget

ctgactccta aggtcacgtg tgttgtggta gacatcageca aggatgatcce

ttcagetggt ttgtagatga tgtggaggtg cacacagcetc agacgcaacce

cagttcaaca gcacttteeg ctecagtcagt gaacttccca tcatgcacca

aatggcaagyg agttcaaatg cagggtcaac agtgcagett tccctgeccce

accatctcca aaaccaaagg cagaccgaag gctccacagg tgtacaccat

aaggagcaga tggccaagga taaagtcagt ctgacctgca tgataacaga

gaagacatta ctgtggagtg gcagtggaat gggcagccag cggagaacta

cagcccatca tggacacaga tggcetcttac ttegtctaca gcaagctcaa

agcaactggyg aggcaggaaa tactttcacc tgctcetgtgt tacatgaggg

caccatactg agaagagect cteccactet cctggtaaat ga

<210>
<211>
<212>
<213>
<220>
<223>
<220>
<221>
<223>

<400>

SEQ ID NO 29

LENGTH: 452

TYPE: PRT

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: Synthetic Polypeptide
FEATURE:

NAME/KEY: MISC_FEATURE

OTHER INFORMATION: Humanized Antibody

SEQUENCE: 29

gacactcacc

ccaggceteca

ctacgcgage

gaaaatgacc

cttgtggggc

ctatccactyg

ggtcaagggc

cggtgtgeac

gactgtccce

cagcagcace

atgtacagtc

caccattact

cgaggtccag

c¢cgggaggayg

ggactggcete

catcgagaaa

tccacctece

cttectteect

caagaacact

tgtgcagaag

cctgcacaac

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1302
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64

Gly

Ser

Trp

Ala

Lys

Arg

Ala

Ala

145

Phe

Gly

Ser

Thr

Ile

225

Glu

Thr

Lys

Phe
305

Gly

Ile

Ser

Glu
385

Pro

Glu

His

Thr

Tyr

50

Ile

Lys

Met

Asn

Ser

130

Gln

Pro

Val

Ser

Cys

210

Val

Val

Ile

Asp

His

290

Arg

Lys

Glu

Tyr

Leu

370

Trp

Ile

Gln

Thr

Cys

Pro

35

Trp

Gly

Gly

Thr

Trp

115

Thr

Thr

Glu

His

Ser

195

Asn

Pro

Ser

Thr

Asp

275

Thr

Ser

Glu

Lys

Thr

355

Thr

Gln

Met

Lys

Gly

Gln

20

Leu

Met

Thr

Arg

Ser

100

Asn

Lys

Asn

Pro

Thr

180

Val

Val

Arg

Ser

Leu

260

Pro

Ala

Val

Phe

Thr

340

Ile

Cys

Trp

Asn

Ser

Leu

Ser

Thr

Asn

Ile

Phe

85

Leu

Leu

Gly

Ser

Val

165

Phe

Thr

Ala

Asp

Val

245

Thr

Glu

Gln

Ser

Lys

325

Ile

Pro

Met

Asn

Thr
405

Asn

Arg

Leu

Leu

Trp

Asp

Thr

Thr

Trp

Pro

Met

150

Thr

Pro

Val

His

Cys

230

Phe

Pro

Val

Thr

Glu

310

Cys

Ser

Pro

Ile

Gly
390

Asn

Trp

Trp

Glu

Thr

Val

55

Ser

Ile

Thr

Gly

Ser

135

Val

Val

Ala

Pro

Pro

215

Gly

Ile

Lys

Gln

Gln

295

Leu

Arg

Lys

Pro

Thr
375
Gln

Gly

Glu

Leu

Glu

Cys

40

Arg

Gly

Ser

Gly

Gln

120

Val

Thr

Thr

Val

Ser

200

Ala

Cys

Phe

Val

Phe

280

Pro

Pro

Val

Thr

Lys

360

Asp

Pro

Ser

Ala

Leu

Ser

25

Thr

Gln

Gly

Arg

Asp

105

Gly

Tyr

Leu

Trp

Leu

185

Ser

Ser

Lys

Pro

Thr

265

Ser

Arg

Ile

Asn

Lys

345

Glu

Phe

Ala

Tyr

Gly

Leu

10

Gly

Ala

Ala

Arg

Thr

90

Thr

Thr

Pro

Gly

Asn

170

Gln

Thr

Ser

Pro

Pro

250

Cys

Trp

Glu

Met

Ser

330

Gly

Gln

Phe

Glu

Phe
410

Asn

Val

Gly

Ser

Pro

Thr

75

Ser

Ala

Leu

Leu

Cys

155

Ser

Ser

Trp

Thr

Cys

235

Lys

Val

Phe

Glu

His

315

Ala

Arg

Met

Pro

Asn
395

Val

Thr

Ala

Arg

Gly

Gly

60

Asp

Thr

Arg

Val

Ala

140

Leu

Gly

Asp

Pro

Lys

220

Ile

Pro

Val

Val

Gln

300

Gln

Ala

Pro

Ala

Glu
380
Tyr

Tyr

Phe

Val Leu Lys

Leu

Phe

45

Glu

Tyr

Thr

Tyr

Thr

125

Pro

Val

Ser

Leu

Ser

205

Val

Cys

Lys

Val

Asp

285

Phe

Asp

Phe

Lys

Lys

365

Asp

Lys

Ser

Thr

Val

30

Ser

Gly

Ala

Met

Phe

110

Val

Gly

Lys

Leu

Tyr

190

Glu

Asp

Thr

Asp

Asp

270

Asp

Asn

Trp

Pro

Ala

350

Asp

Ile

Asn

Lys

Cys

15

Thr

Leu

Leu

Ser

Asp

95

Cys

Ser

Ser

Gly

Ser

175

Thr

Thr

Lys

Val

Val

255

Ile

Val

Ser

Leu

Ala

335

Pro

Lys

Thr

Thr

Leu
415

Ser

Gly

Pro

Ser

Glu

Trp

Leu

Ala

Ser

Ala

Tyr

160

Ser

Leu

Val

Lys

Pro

240

Leu

Ser

Glu

Thr

Asn

320

Pro

Gln

Val

Val

Gln
400

Asn

Val
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-continued

66

420

425

430

Leu His Glu Gly Leu His Asn His His Thr Glu Lys Ser Leu Ser His

435

Ser Pro Gly Lys

450

<210> SEQ ID NO 30
<211> LENGTH: 1359

<212> TYPE:

DNA

440

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION:

<220> FEATURE:
<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: Humanized Antibody

<400> SEQUENCE: 30

atggagactg

tcgctggagg

acagcctetg

gaggggctgg

gcaaaaggce

ctgacgaccyg

ggcacccteyg

cctggatetyg

ttcecctgage

ttcccagetyg

agcacctgge

gtggacaaga

gaagtatcat

actcctaagg

agctggtttyg

ttcaacagca

ggcaaggagt

atctccaaaa

gagcagatgg

gacattactyg

cccatcatgg

aactgggagg

catactgaga

ggctgegetg
agtceggggg
gattctcect
aatggatcgg
gattcaccat
gggacacgge
tcaccgtete
ctgcccaaac
cagtgacagt
tcctgeagte
ccagcgagac
aaattgtgcce
ctgtctteat
tcacgtgtgt
tagatgatgt
cttteegete
tcaaatgcag
ccaaaggcag
ccaaggataa
tggagtggca
acacagatgg
caggaaatac

agagcctete

<210> SEQ ID NO 31
<211> LENGTH: 213

<212> TYPE:

PRT

gettetecty

tegectggte

cagtagttat

aaccattgat

ctccagaacc

cegttattte

gagegettet

taactccatg

gacctggaac

tgacctctac

cgtcacctge

cagggattgt

cttcceecca

tgtggtagac

ggaggtgcac

agtcagtgaa

ggtcaacagt

accgaaggcet

agtcagtctyg

gtggaatggg

ctcttactte

tttcacctge

ccactctect

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 31

gtegetgtge
acgcctggga
tggatgaact
tctggtggta
tcgactacga
tgtgccagaa
acaaagggcc
gtgaccctygyg
tctggatece
actctgageca
aacgttgece
ggttgtaage
aagcccaagg
atcagcaagg
acagctcaga
ctteccatca
gecagctttee
ccacaggtgt
acctgcatga
cagccagegyg
gtctacagca
tetgtgttac

ggtaaatga

445

Synthetic Polynucleotide

tcaaaggtgt

cacccctgac

gggtcegeca

ggacggacta

tggatctgaa

attggaactt

catctgtcta

gatgcetggt

tgtccagegy

gctcagtgac

accecggecag

cttgcatatg

atgtgctcac

atgatcccga

cgcaaccecg

tgcaccagga

ctgececcat

acaccattcce

taacagactt

agaactacaa

agctcaatgt

atgagggect

ccactgtcag

actcacctge

ggctccaggg

cgcgagetgg

aatgaccagt

gtggggccaa

tccactggee

caagggctat

tgtgcacacc

tgtccectee

cagcaccaag

tacagtccca

cattactctyg

ggtccagtte

dgaggagcag

ctggctcaat

cgagaaaacc

acctcccaag

cttecectgaa

gaacactcag

gcagaagagc

gcacaaccac

Gln Ile Val Leu Thr Gln Ser Pro Thr Ile Val Ser Ala Ser Pro Gly

1

5

10

15

Glu Lys Val Thr Leu Ile Cys Ser Ala Ser Ser Ser Val Ser Phe Val

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1359
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-continued

68

Asp

Arg

Gly

65

Asp

Phe

Thr

Ala

145

Ser

Thr

Cys

Trp

Thr

50

Ser

Ala

Gly

Val

Ser

130

Lys

Trp

Leu

Glu

Phe

35

Ser

Gly

Ala

Ala

Ser

115

Val

Trp

Thr

Thr

Ala
195

20

Gln

Asn

Thr

Thr

Gly

100

Ile

Val

Lys

Asp

Leu

180

Thr

Gln

Leu

Ser

Tyr

85

Thr

Phe

Cys

Ile

Gln

165

Thr

His

Lys

Gly

His

70

Tyr

Lys

Pro

Phe

Asp

150

Asp

Lys

Lys

Pro

Phe

55

Ser

Cys

Leu

Pro

Leu

135

Gly

Ser

Asp

Thr

Gly

40

Gly

Leu

Gln

Glu

Ser

120

Asn

Ser

Lys

Glu

Ser
200

Asn Arg Asn

210

Glu Cys

<210> SEQ ID NO 32
<211> LENGTH: 642

<212> TYPE:

DNA

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 32

caaattgttc
ctaatctgca
acttcteeca
ttcagtggeg
gatgctgeca
accaagctgg
agtgagcagt
aaagacatca
agttggactg
accaaggacg

acttcaccca

tcacccagte
gtgccagtte
aacgctggat
gtggatctgg
cttattactg
aactgaaacg
taacatctgg
atgtcaagtg
atcaggacag
agtatgaacg

ttgtcaagag

<210> SEQ ID NO 33
<211> LENGTH: 235

<212> TYPE:

PRT

tccaacaatc

aagtgtaagt

ttacagaaca

gacctctcac

ccagcaaagg

ggctgatget

aggtgectca

gaagattgat

caaagacagc

acataacagc

cttcaacagg

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 33

25

Thr

Val

Thr

Gln

Leu

105

Ser

Asn

Glu

Asp

Tyr

185

Thr

Ser

Pro

Ile

Arg

Lys

Glu

Phe

Arg

Ser

170

Glu

Ser

Pro

Ala

Ser

75

Ser

Arg

Gln

Tyr

Gln

155

Thr

Arg

Pro

gtgtctgeat

ttcgtggact

tccaacctygyg

tctctcacaa

agtacttacc

gcaccaactyg

gtegtgtget

ggcagtgaac

acctacagca

tatacctgtyg

aatgagtgtt

Lys

Arg

60

Arg

Thr

Ala

Leu

Pro

140

Asn

Tyr

His

Ile

Arg

45

Phe

Met

Tyr

Asp

Thr

125

Lys

Gly

Ser

Asn

Val
205

30

Trp

Ser

Glu

Pro

Ala

110

Ser

Asp

Val

Met

Ser

190

Lys

Ile

Gly

Ala

Pro

95

Ala

Gly

Ile

Leu

Ser

175

Tyr

Ser

Tyr

Gly

Glu

80

Thr

Pro

Gly

Asn

Asn

160

Ser

Thr

Phe

ctccagggga

ggttccagca

gttttggagt

tcagccgaat

cacccacgtt

tatccatctt

tcttgaacaa

gacaaaatgg

tgagcagcac

aggccactca

ag

gaaggtcacc

gaagccagge

cectgetege

ggaggctgaa

cggtgctggg

cccaccatce

cttctaccce

cgtectgaac

cctecacgtty

caagacatca

Met His Phe Gln Val Gln Ile Phe Ser Phe Leu Leu Ile Ser Ala Ser

1

5

10

15

60

120

180

240

300

360

420

480

540

600

642
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-continued

70

Val Ile Val
Val Ser Ala
35

Ser Ser Val
50

Pro Lys Arg
65

Ala Arg Phe

Ser Arg Met

Ser Thr Tyr

115

Arg Ala Asp
130

Gln Leu Thr
145

Tyr Pro Lys

Gln Asn Gly

Thr Tyr Ser
195

Arg His Asn
210

Pro Ile Val
225

<210> SEQ I
<211> LENGT.
<212> TYPE:
<213> ORGAN

Ser Arg Gly Gln Ile

20

Ser Pro Gly Glu Lys

40

Ser Phe Val Asp Trp

55

Trp Ile Tyr Arg Thr

70

Ser Gly Gly Gly Ser

Glu Ala Glu Asp Ala

100

Pro Pro Thr Phe Gly

120

Ala Ala Pro Thr Val

135

Ser Gly Gly Ala Ser
150

Asp Ile Asn Val Lys

165

Val Leu Asn Ser Trp

180

Met Ser Ser Thr Leu

200

Ser Tyr Thr Cys Glu

215

Lys Ser Phe Asn Arg
230

D NO 34
H: 708
DNA

ISM: Mus musculus

<400> SEQUENCE: 34

atgcatttte

agagggcaaa

gtcaccctaa

ccaggcactt

getegettea

gctgaagatyg

getgggacca

ccatccagtyg

taccccaaag

ctgaacagtt

acgttgacca

acatcaactt

<210> SEQ I

<211> LENGT.
<212> TYPE:

aagtgcagat

ttgttcteac

tctgcagtge

ctcccaaacy

gtggeggtgg

ctgccactta

agctggaact

agcagttaac

acatcaatgt

ggactgatca

aggacgagta

cacccattgt

D NO 35

H: 449
PRT

tttcagette

ccagtceteca

cagttcaagt

ctggatttac

atctgggacc

ttactgccag

gaaacgggct

atctggaggt

caagtggaag

ggacagcaaa

tgaacgacat

caagagctte

<213> ORGANISM: Mus musculus

Val

Val

Phe

Ser

Gly

Ala

105

Ala

Ser

Val

Trp

Thr

185

Thr

Ala

Asn

Leu

Thr

Gln

Asn

Thr

90

Thr

Gly

Ile

Val

Lys

170

Asp

Leu

Thr

Glu

Thr

Leu

Gln

Leu

75

Ser

Tyr

Thr

Phe

Cys

155

Ile

Gln

Thr

His

Cys
235

ctgctaatca

acaatcgtgt

gtaagtttcg

agaacatcca

tctcactcte

caaaggagta

gatgctgcac

gectcagteg

attgatggca

gacagcacct

aacagctata

aacaggaatg

Gln Ser Pro
30

Ile Cys Ser
45

Lys Pro Gly
60

Gly Phe Gly

His Ser Leu

Tyr Cys Gln

110

Lys Leu Glu
125

Pro Pro Ser
140

Phe Leu Asn

Asp Gly Ser

Asp Ser Lys

190

Lys Asp Glu
205

Lys Thr Ser
220

gtgcctcagt
ctgcatctee
tggactggtt
acctgggttt
tcacaatcag
cttacccace
caactgtatc
tgtgettett
gtgaacgaca
acagcatgag
cctgtgagge

agtgttag

Thr Ile

Ala Ser

Thr Ser

Val Pro
80

Thr Ile
95

Gln Arg

Leu Lys

Ser Glu

Asn Phe
160

Glu Arg
175

Asp Ser

Tyr Glu

Thr Ser

catagtgtcc
aggggagaag
ccagcagaag
tggagtcect
ccgaatggag
cacgttcggt
catcttececa
gaacaacttce
aaatggcgte
cagcacccte

cactcacaag

60

120

180

240

300

360

420

480

540

600

660

708
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-continued

72

<400> SEQUENCE:

Gln Val Thr Leu

1

Thr

Gly

Trp

Leu

65

Phe

Cys

Asp

Thr

Asn

145

Pro

Thr

Arg

225

Ser

Leu

Pro

Ala

305

Phe

Thr

Ile

Cys

Trp

385

Asp

Leu

Met

Leu

50

Lys

Leu

Ala

Tyr

Pro

130

Ser

Val

Phe

Thr

Ala

210

Asp

Val

Thr

Glu

Gln

290

Ser

Lys

Ile

Pro

Met
370

Asn

Thr

Ser

Gly

35

Ala

Ser

Lys

Arg

Trp

115

Pro

Met

Thr

Pro

Val

195

His

Cys

Phe

Pro

Val

275

Thr

Glu

Cys

Ser

Pro
355
Ile

Gly

Asp

Leu

20

Val

His

Arg

Ile

Ile

100

Gly

Ser

Val

Val

Ala

180

Pro

Pro

Gly

Ile

Lys

260

Gln

Gln

Leu

Arg

Lys

340

Pro

Thr

Gln

Gly

Lys

Thr

Gly

Ile

Leu

Ala

85

Glu

Gln

Val

Thr

Thr

165

Val

Ser

Ala

Cys

Phe

245

Val

Phe

Pro

Pro

Val

325

Thr

Lys

Asp

Pro

Ser

Glu

Cys

Trp

Trp

Thr

70

Asn

Asp

Gly

Tyr

Leu

150

Trp

Leu

Ser

Ser

Lys

230

Pro

Thr

Ser

Arg

Ile

310

Asn

Lys

Glu

Phe

Ala
390

Tyr

Ser

Ser

Ile

Trp

Ile

Val

Phe

Thr

Pro

135

Gly

Asn

Gln

Thr

Ser

215

Pro

Pro

Cys

Trp

Glu

295

Met

Ser

Gly

Gln

Phe
375

Glu

Phe

Gly

Phe

Arg

40

Asp

Ser

Asp

Asp

Ser

120

Leu

Cys

Ser

Ser

Trp

200

Thr

Cys

Lys

Val

Phe

280

Glu

His

Ala

Arg

Met
360
Pro

Asn

Val

Pro

Ser

25

His

Asp

Lys

Thr

Tyr

105

Val

Ala

Leu

Gly

Asp

185

Pro

Lys

Ile

Pro

Val

265

Val

Gln

Gln

Ala

Pro

345

Ala

Glu

Tyr

Tyr

Gly

10

Gly

Pro

Val

Asp

Ala

90

Asp

Ile

Pro

Val

Ser

170

Leu

Ser

Val

Cys

Lys

250

Val

Asp

Phe

Asp

Phe

330

Lys

Lys

Asp

Lys

Ser

Ile

Phe

Ser

Lys

Thr

75

Asp

Glu

Val

Gly

Lys

155

Leu

Tyr

Glu

Asp

Thr

235

Asp

Asp

Asp

Asn

Trp

315

Pro

Ala

Asp

Ile

Asn
395

Lys

Leu

Ser

Gly

Arg

Ser

Thr

Glu

Ser

Ser

140

Gly

Ser

Thr

Thr

Lys

220

Val

Val

Ile

Val

Ser

300

Leu

Ala

Pro

Lys

Thr
380

Thr

Leu

Gln

Leu

Lys

45

Tyr

Asn

Ala

Tyr

Ser

125

Ala

Tyr

Ser

Leu

Val

205

Lys

Pro

Leu

Ser

Glu

285

Thr

Asn

Pro

Gln

Val

365

Val

Gln

Asn

Pro

Ser

30

Asn

Asn

Ser

Thr

Tyr

110

Ala

Ala

Phe

Gly

Ser

190

Thr

Ile

Glu

Thr

Lys

270

Val

Phe

Gly

Ile

Val

350

Ser

Glu

Pro

Val

Ser

15

Thr

Leu

Pro

Gln

Tyr

95

Ala

Lys

Gln

Pro

Val

175

Ser

Cys

Val

Val

Ile

255

Asp

His

Arg

Lys

Glu

335

Tyr

Leu

Trp

Ile

Gln

Gln

Ser

Glu

Val

Val

80

Tyr

Met

Thr

Thr

Glu

160

His

Ser

Asn

Pro

Ser

240

Thr

Asp

Thr

Ser

Glu

320

Lys

Thr

Thr

Gln

Met
400

Lys



US 9,089,553 B2
73

-continued

74

405 410 415

Ser Asn Trp Glu Ala Gly Asn Thr Phe Thr Cys Ser Val Leu His Glu
420 425 430

Gly Leu His Asn His His Thr Glu Lys Ser Leu Ser His Ser Pro Gly
435 440 445

Lys

<210> SEQ ID NO 36

<211> LENGTH: 1350

<212> TYPE: DNA

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 36

caggttactc tgaaagagtc tggccctggg atattgcage cctcccagac cctcagtcetg
acttgttcett tctctgggtt ttcactgage acttctggta tgggtgtagg ctggattegt
cacccatcag ggaagaatct ggagtggctg gcacacattt ggtgggatga tgtcaagcgce
tataacccag tcctgaagag ccgactgact atctccaagg atacctccaa cagccaggta
ttcctcaaga tcgccaatgt ggacactgca gatactgcca catactactg tgctcgaata
gaggactttg attacgacga ggagtattat gctatggact actggggtca aggaacctca
gtcatcgtct cctcagccaa aacgacaccc ccatctgtet atccactgge ccctggatcet
gctgcccaaa ctaactccat ggtgaccctg ggatgcctgg tcaagggcta tttccctgag
ccagtgacag tgacctggaa ctctggatcc ctgtccageg gtgtgcacac ctteccaget
gtcctgecagt ctgacctcta cactctgage agctcagtga ctgtcccctce cagcacctgg
cccagcgaga ccgtcacctg caacgttgec caccceggcca gcagcaccaa ggtggacaag
aaaattgtgc ccagggattg tggttgtaag ccttgcatat gtacagtccc agaagtatca
tctgtettca tctteccccce aaagcccaag gatgtgectca ccattactcet gactcctaag
gtcacgtgtg ttgtggtaga catcagcaag gatgatcccg aggtccagtt cagctggttt
gtagatgatg tggaggtgca cacagctcag acgcaacccce gggaggagca gttcaacagce
actttceget cagtcagtga acttcccatc atgcaccagg actggctcaa tggcaaggag
ttcaaatgca gggtcaacag tgcagctttc cctgccccca tcgagaaaac catctccaaa
accaaaggca gaccgaaggc tccacaggtg tacaccattc cacctcccaa ggagcagatg
gccaaggata aagtcagtct gacctgcatg ataacagact tcttccctga agacattact
gtggagtggce agtggaatgg gcagccagceg gagaactaca agaacactca gcccatcatg
gacacagatg gctcttactt cgtctacagc aagctcaatg tgcagaagag caactgggag
gcaggaaata ctttcacctg ctctgtgtta catgagggcce tgcacaacca ccatactgag
aagagcctct cccactctce tggtaaatga

<210> SEQ ID NO 37

<211> LENGTH: 468

<212> TYPE: PRT

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 37

Met Gly Arg Leu Thr Ser Ser Phe Leu Leu Leu Ile Val Pro Ala Tyr
1 5 10 15

Val Leu Ser Gln Val Thr Leu Lys Glu Ser Gly Pro Gly Ile Leu Gln
20 25 30

Pro Ser Gln Thr Leu Ser Leu Thr Cys Ser Phe Ser Gly Phe Ser Leu

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1350
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-continued

76

Ser

Asn

65

Asn

Ser

Thr

Tyr

Ala

145

Ala

Phe

Gly

Ser

Thr

225

Ile

Glu

Thr

Lys

305

Phe

Gly

Ile

Ser
385
Glu

Pro

Leu

Thr

50

Leu

Pro

Gln

Tyr

Ala

130

Lys

Gln

Pro

Val

Ser

210

Cys

Val

Val

Ile

Asp

290

His

Arg

Lys

Glu

Tyr

370

Leu

Trp

Ile

Gln

His
450

35

Ser

Glu

Val

Val

Tyr

115

Met

Thr

Thr

Glu

His

195

Ser

Asn

Pro

Ser

Thr

275

Asp

Thr

Ser

Glu

Lys

355

Thr

Thr

Gln

Met

Lys
435

Glu

Gly

Trp

Leu

Phe

100

Cys

Asp

Thr

Asn

Pro

180

Thr

Val

Val

Arg

Ser

260

Leu

Pro

Ala

Val

Phe

340

Thr

Ile

Cys

Trp

Asp

420

Ser

Gly

Met

Leu

Lys

85

Leu

Ala

Tyr

Pro

Ser

165

Val

Phe

Thr

Ala

Asp

245

Val

Thr

Glu

Gln

Ser

325

Lys

Ile

Pro

Met

Asn

405

Thr

Asn

Leu

Gly

Ala

70

Ser

Lys

Arg

Trp

Pro

150

Met

Thr

Pro

Val

His

230

Cys

Phe

Pro

Val

Thr

310

Glu

Cys

Ser

Pro

Ile

390

Gly

Asp

Trp

His

Val

55

His

Arg

Ile

Ile

Gly

135

Ser

Val

Val

Ala

Pro

215

Pro

Gly

Ile

Lys

Gln

295

Gln

Leu

Arg

Lys

Pro

375

Thr

Gln

Gly

Glu

Asn
455

40

Gly

Ile

Leu

Ala

Glu

120

Gln

Val

Thr

Thr

Val

200

Ser

Ala

Cys

Phe

Val

280

Phe

Pro

Pro

Val

Thr

360

Lys

Asp

Pro

Ser

Ala
440

His

Trp

Trp

Thr

Asn

105

Asp

Gly

Tyr

Leu

Trp

185

Leu

Ser

Ser

Lys

Pro

265

Thr

Ser

Arg

Ile

Asn

345

Lys

Glu

Phe

Ala

Tyr
425

Gly

His

Ile

Trp

Ile

90

Val

Phe

Thr

Pro

Gly

170

Asn

Gln

Thr

Ser

Pro

250

Pro

Cys

Trp

Glu

Met

330

Ser

Gly

Gln

Phe

Glu
410
Phe

Asn

Thr

Arg

Asp

75

Ser

Asp

Asp

Ser

Leu

155

Cys

Ser

Ser

Trp

Thr

235

Cys

Lys

Val

Phe

Glu

315

His

Ala

Arg

Met

Pro

395

Asn

Val

Thr

Glu

His

60

Asp

Lys

Thr

Tyr

Val

140

Ala

Leu

Gly

Asp

Pro

220

Lys

Ile

Pro

Val

Val

300

Gln

Gln

Ala

Pro

Ala

380

Glu

Tyr

Tyr

Phe

Lys
460

45

Pro

Val

Asp

Ala

Asp

125

Ile

Pro

Val

Ser

Leu

205

Ser

Val

Cys

Lys

Val

285

Asp

Phe

Asp

Phe

Lys

365

Lys

Asp

Lys

Ser

Thr
445

Ser

Ser

Lys

Thr

Asp

110

Glu

Val

Gly

Lys

Leu

190

Tyr

Glu

Asp

Thr

Asp

270

Asp

Asp

Asn

Trp

Pro

350

Ala

Asp

Ile

Asn

Lys
430

Cys

Leu

Gly

Arg

Ser

95

Thr

Glu

Ser

Ser

Gly

175

Ser

Thr

Thr

Lys

Val

255

Val

Ile

Val

Ser

Leu

335

Ala

Pro

Lys

Thr

Thr
415
Leu

Ser

Ser

Lys

Tyr

80

Asn

Ala

Tyr

Ser

Ala

160

Tyr

Ser

Leu

Val

Lys

240

Pro

Leu

Ser

Glu

Thr

320

Asn

Pro

Gln

Val

Val

400

Gln

Asn

Val

His
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-continued
Ser Pro Gly Lys
465
<210> SEQ ID NO 38
<211> LENGTH: 1407
<212> TYPE: DNA
<213> ORGANISM: Mus musculus
<400> SEQUENCE: 38
atgggcaggce ttacttcttc attcctgeta ctgattgtee ctgcatatgt cctgtceccag 60
gttactctga aagagtctgg ccctgggata ttgcagecct ceccagaccct cagtctgact 120
tgttctttet ctgggtttte actgagcact tctggtatgg gtgtaggctg gattcgtcac 180
ccatcaggga agaatctgga gtggctggea cacatttggt gggatgatgt caagegetat 240
aacccagtcee tgaagagccg actgactatce tccaaggata cctcecaacag ccaggtatte 300
ctcaagatcg ccaatgtgga cactgcagat actgccacat actactgtge tcgaatagag 360
gactttgatt acgacgagga gtattatgct atggactact ggggtcaagg aacctcagtce 420
atcgtetect cagccaaaac gacacccecca tcetgtctate cactggceccee tggatctget 480
gcecaaacta actccatggt gaccctggga tgcctggtca agggctattt cectgageca 540
gtgacagtga cctggaactc tggatccctg tccageggtyg tgcacacctt ceccagetgte 600
ctgcagtcetyg acctctacac tctgagecage tcagtgactyg tcecectcecag cacctggece 660
agcgagaccg tcacctgcaa cgttgcccac ceggecagea gcaccaaggt ggacaagaaa 720
attgtgccca gggattgtgg ttgtaagect tgcatatgta cagtcccaga agtatcatct 780
gtettcatet tecccccaaa gcoccaaggat gtgctcacca ttactctgac tectaaggte 840
acgtgtgttyg tggtagacat cagcaaggat gatcccgagg tccagttcag ctggtttgta 900
gatgatgtgyg aggtgcacac agctcagacg caaccccggg aggagcagtt caacagcact 960
ttccgetcag tcagtgaact tceccatcatg caccaggact ggctcaatgg caaggagttce 1020
aaatgcaggg tcaacagtgc agctttccct gcccccatcg agaaaaccat ctccaaaacc 1080
aaaggcagac cgaaggctcc acaggtgtac accattccac ctcccaagga gcagatggece 1140
aaggataaag tcagtctgac ctgcatgata acagacttct tccctgaaga cattactgtg 1200
gagtggcagt ggaatgggca gccagcggag aactacaaga acactcagcc catcatggac 1260
acagatggct cttacttegt ctacagcaag ctcaatgtgc agaagagcaa ctgggaggca 1320
ggaaatactt tcacctgctce tgtgttacat gagggcctgce acaaccacca tactgagaag 1380
agccteteccee actctectgg taaatga 1407

<210> SEQ ID NO 39
<211> LENGTH: 5

<212> TYPE:

<213> ORGANISM:

PRT

<400> SEQUENCE: 39

Asp His Tyr Met Ser

1

<210> SEQ ID NO 40
<211> LENGTH: 17

<212> TYPE:

PRT

Mus musculus

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 40
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Asp Ile Asn Pro Tyr Ser Gly Glu Thr Thr Tyr Asn Gln Lys Phe Lys

1 5

10 15

Gly

<210> SEQ ID NO 41
<211> LENGTH: 10
<212> TYPE: PRT
<213> ORGANISM: Mus

<400> SEQUENCE: 41

Asp Asp Tyr Asp Ala
1 5

<210> SEQ ID NO 42
<211> LENGTH: 11
<212> TYPE: PRT
<213> ORGANISM: Mus

<400> SEQUENCE: 42

Gln Ala Ser Gln Gly
1 5

<210> SEQ ID NO 43
<211> LENGTH: 7
<212> TYPE: PRT
<213> ORGANISM: Mus

<400> SEQUENCE: 43

Gly Ser Ser Asn Leu
1 5

<210> SEQ ID NO 44
<211> LENGTH: 9
<212> TYPE: PRT
<213> ORGANISM: Mus

<400> SEQUENCE: 44

Leu Gln His Ser Tyr
1 5

<210> SEQ ID NO 45
<211> LENGTH: 5
<212> TYPE: PRT
<213> ORGANISM: Mus

<400> SEQUENCE: 45

Asp Cys Tyr Met Asn
1 5

<210> SEQ ID NO 46
<211> LENGTH: 17
<212> TYPE: PRT
<213> ORGANISM: Mus

<400> SEQUENCE: 46

Asp Ile Asn Pro Phe
1 5

Gly

<210> SEQ ID NO 47
<211> LENGTH: 16
<212> TYPE: PRT
<213> ORGANISM: Mus

musculus

Ser Pro Phe Ala Tyr

musculus

Thr Ser Ile Asn Leu Asn

musculus

Glu Asp

musculus

Leu Pro Tyr Thr

musculus

musculus

Asn Gly Gly Thr Thr Tyr Asn Gln Lys Phe Lys

musculus
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<400> SEQUENCE: 47

Ser His Tyr Tyr Phe

1 5

<210> SEQ ID NO 48

<211> LENGTH: 15
<212> TYPE: PRT

<213> ORGANISM: Mus
<400> SEQUENCE: 48

Lys Ala Ser Gln Ser

1 5

<210> SEQ ID NO 49

<211> LENGTH: 7
<212> TYPE: PRT

<213> ORGANISM: Mus

<400> SEQUENCE: 49

Ala Ala Ser Asn Leu

1 5

<210> SEQ ID NO 50

<211> LENGTH: 9
<212> TYPE: PRT

<213> ORGANISM: Mus

<400> SEQUENCE: 50

Gln Gln Ser Asn Glu

1 5

<210> SEQ ID NO 51

<211> LENGTH: 5
<212> TYPE: PRT

Asp Gly Arg Val Pro Trp Asp Ala Met Asp Tyr

musculus

10

15

Val Asp Tyr Asp Gly Asp Ser Tyr Met Asn

musculus

Glu Ser

musculus

Asp Pro Trp Thr

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION:

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE
<223> OTHER INFORMATION: Rabbit-mouse chimera

<400> SEQUENCE: 51

Ser Tyr Trp Met Asn

1 5

<210> SEQ ID NO 52

<211> LENGTH: 16
<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION:

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE
<223> OTHER INFORMATION: Rabbit-mouse chimera

<400> SEQUENCE: 52

10

15

Synthetic Polypeptide

Synthetic Polypeptide

Thr Ile Asp Ser Gly Gly Arg Thr Asp Tyr Ala Ser Trp Ala Lys Gly

1 5

<210> SEQ ID NO 53

<211> LENGTH: 4
<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION:

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

10

15

Synthetic Polypeptide
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84

<223> OTHER INFORMATION: Rabbit-Mouse chimera
<400> SEQUENCE: 53

Asn Trp Asn Leu
1

<210> SEQ ID NO 54

<211> LENGTH: 13

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic Polypeptide
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<223> OTHER INFORMATION: Rabbit-mouse chimera

<400> SEQUENCE: 54

Gln Ser Ser Gln Ser Val Tyr Asp Asn Asn Trp Leu Ala
1 5 10

<210> SEQ ID NO 55

<211> LENGTH: 7

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic Polypeptide
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<223> OTHER INFORMATION: Rabbit-mouse chimera

<400> SEQUENCE: 55

Asp Ala Ser Asp Leu Ala Ser
1 5

<210> SEQ ID NO 56

<211> LENGTH: 10

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic Polypeptide
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<223> OTHER INFORMATION: Rabbit-mouse chimera

<400> SEQUENCE: 56
Gln Gly Ala Tyr Asn Asp Val Ile Tyr Ala

1 5 10

<210> SEQ ID NO 57

<211> LENGTH: 7

<212> TYPE: PRT

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 57
Thr Ser Gly Met Gly Val Gly

1 5

<210> SEQ ID NO 58

<211> LENGTH: 16

<212> TYPE: PRT

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 58
His Ile Trp Trp Asp Asp Val Lys Arg Tyr Asn Pro Val Leu Lys Ser

1 5 10 15

<210> SEQ ID NO 59
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<211> LENGTH: 14
<212> TYPE: PRT

<213> ORGANISM: Mus
<400> SEQUENCE: 59

Glu Asp Phe Asp Tyr

1 5

<210> SEQ ID NO 60

<211> LENGTH: 10
<212> TYPE: PRT

<213> ORGANISM: Mus

<400> SEQUENCE: 60

Ser Ala Ser Ser Ser

1 5

<210> SEQ ID NO 61

<211> LENGTH: 7
<212> TYPE: PRT

<213> ORGANISM: Mus
<400> SEQUENCE: 61

Arg Thr Ser Asn Leu

1 5

<210> SEQ ID NO 62

<211> LENGTH: 9
<212> TYPE: PRT

<213> ORGANISM: Mus
<400> SEQUENCE: 62

Gln Gln Arg Ser Thr

1 5

<210> SEQ ID NO 63

<211> LENGTH: 20
<212> TYPE: PRT

musculus

Asp Glu Glu Tyr Tyr Ala Met Asp Tyr

musculus

Val Ser Phe Val Asp

musculus

Gly Phe

musculus

Tyr Pro Pro Thr

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 63

10

10

Cys Gly Pro Ala Arg Leu Leu Pro Asn Ala Ile Gly Arg Gly Lys Trp

1 5

Trp Arg Pro Ser
20

<210> SEQ ID NO 64

<211> LENGTH: 20
<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 64

10

15

Gly Pro Ala Arg Leu Leu Pro Asn Ala Ile Gly Arg Gly Lys Trp Trp

1 5

Arg Pro Ser Gly
20

<210> SEQ ID NO 65

<211> LENGTH: 20
<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 65

10

15

Pro Ala Arg Leu Leu Pro Asn Ala Ile Gly Arg Gly Lys Trp Trp Arg
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1 5 10 15

Pro Ser Gly Pro
20

<210> SEQ ID NO 66

<211> LENGTH: 20

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 66

Ala Arg Leu Leu Pro Asn Ala Ile Gly Arg Gly Lys Trp Trp Arg Pro
1 5 10 15

Ser Gly Pro Asp
20

<210> SEQ ID NO 67

<211> LENGTH: 20

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 67

Arg Leu Leu Pro Asn Ala Ile Gly Arg Gly Lys Trp Trp Arg Pro Ser
1 5 10 15

Gly Pro Asp Phe
20

<210> SEQ ID NO 68

<211> LENGTH: 20

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 68

Leu Leu Pro Asn Ala Ile Gly Arg Gly Lys Trp Trp Arg Pro Ser Gly
1 5 10 15

Pro Asp Phe Arg
20

<210> SEQ ID NO 69

<211> LENGTH: 20

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 69

Leu Pro Asn Ala Ile Gly Arg Gly Lys Trp Trp Arg Pro Ser Gly Pro
1 5 10 15

Asp Phe Arg Cys
20

<210> SEQ ID NO 70

<211> LENGTH: 14

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 70
Ser Ala Lys Pro Val Thr Glu Leu Val Cys Ser Gly Gln Cys

1 5 10

<210> SEQ ID NO 71

<211> LENGTH: 7

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 71
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90

Leu Val Ala Ser
1

<210> SEQ ID NO
<211> LENGTH: 8
<212> TYPE: PRT
<213> ORGANISM:

<400> SEQUENCE:
Cys Arg Glu Leu

1

<210> SEQ ID NO
<211> LENGTH: 7
<212> TYPE: PRT
<213> ORGANISM:

<400> SEQUENCE:
Cys Ile Pro Asp

1

<210> SEQ ID NO

Cys Lys Cys
5

72

Homo sapiens
72

His Phe Thr Arg
5

73

Homo sapiens
73
Arg Tyr Arg

5

74

<211> LENGTH: 399

<212> TYPE: DNA
<213> ORGANISM:
<220> FEATURE:

Artificial Sequence

<223> OTHER INFORMATION: Synthetic Polynucleotide

<220> FEATURE:
<221> NAME/KEY :

misc_feature

<223> OTHER INFORMATION: Humanized Antibody Sequence

<400> SEQUENCE:

74

atggacacga gggcccccac tcagetgetg gggetectge tgetcetgget cccaggtgece

acatttgcte aagttctgac ccagagteca agecagtetet cegecagegt aggcegategt

gtgactatta cctgtcaatc tagtcagagc gtgtatgata acaattgget ggegtggtac

cagcaaaaac cgggcaaagce cccgaagetg ctecatctatg acgegtcega tcetggetage

ggtgtgccaa gcegtttcag tggcagtgge agceggtactg actttaccct cacaattteg

tctetecage cggaagattt cgecacttac tattgtcaag gtgettacaa cgatgtgatt

tatgcctteg gtcagggcac taaagtagaa atcaaacgt

<210> SEQ ID NO

75

<211> LENGTH: 133

<212> TYPE: PRT
<213> ORGANISM:
<220> FEATURE:

Artificial Sequence

<223> OTHER INFORMATION: Synthetic Polypeptide

<220> FEATURE:
<221> NAME/KEY :

MISC_FEATURE

<223> OTHER INFORMATION: Humanized Antibody Sequence

<400> SEQUENCE:

Met Asp Thr Arg
1

Leu Pro Gly Ala
20

Leu Ser Ala Ser
35

Gln Ser Val Tyr
50

Gly Lys Ala Pro

75

Ala Pro Thr Gln Leu Leu Gly Leu Leu Leu Leu Trp

Thr Phe Ala Gln Val Leu Thr Gln Ser Pro Ser Ser
25 30

Val Gly Asp Arg Val Thr Ile Thr Cys Gln Ser Ser
40 45

Asp Asn Asn Trp Leu Ala Trp Tyr Gln Gln Lys Pro
55 60

Lys Leu Leu Ile Tyr Asp Ala Ser Asp Leu Ala Ser

60

120

180

240

300

360

399
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92

65

Gly Val Pro

Leu Thr Ile

Gln Gly Ala
115

Val Glu Ile

130

<210> SEQ I
<211> LENGT.
<212> TYPE:

70

Ser Arg Phe Ser Gly

85

Ser Ser Leu Gln Pro

100

Tyr Asn Asp Val Ile

Lys Arg

D NO 76
H: 393
DNA

120

Ser

Glu
105

Tyr

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION:

<220> FEATURE:
<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: Humanized Antibody Sequence

<400> SEQUE:

atggagactg

gtgcagctgt

tgtgcagcaa

dggaagggcec

tgggcaaagg

atgaactctce

tggggtcaag

<210> SEQ I
<211> LENGT.
<212> TYPE:

NCE: 76

ggCthgCtg

tggagtctgg

geggetteag

tggagtgggt

geegttteac

tcegegeaga

gtactcttgt

D NO 77

H: 131
PRT

gettetecty
aggcgggette
cttatcctcet
gggcaccatt
catttececege
ggacacagca

aacagtcteg

75

Gly Ser Gly Thr Asp

90

Asp Phe Ala Thr Tyr

Ala Phe Gly Gln

gtegetgtge

gtccagecty

tactggatga

gattceggag

gacaactcca

cgttattact

age

<213> ORGANISM: Artificial Sequence

<220> FEATU

<223> OTHER INFORMATION:

<220> FEATU

RE:

RE:

<221> NAME/KEY: MISC_FEATURE
<223> OTHER INFORMATION: Humanized Antibody Sequence

<400> SEQUENCE: 77

Met Glu Thr
1

Val His Cys

Pro Gly Gly
35

Ser Ser Tyr
50

Glu Trp Val
65

Trp Ala Lys

Met Tyr Leu

Tyr Cys Ala

115

Val Ser Ser

Gly Leu Arg Trp Leu

5

Glu Val Gln Leu Leu

20

Ser Leu Arg Leu Ser

40

Trp Met Asn Trp Val

55

Gly Thr Ile Asp Ser

70

Gly Arg Phe Thr Ile

85

Gln Met Asn Ser Leu

100

Arg Asn Trp Asn Leu

120

Leu

Glu

25

Cys

Arg

Gly

Ser

Arg
105

Trp

Leu

10

Ser

Ala

Gln

Gly

Arg

90

Ala

Gly

Val

Gly

Ala

Ala

Arg

75

Asp

Glu

Gln

110

125

Synthetic Polynucleotide

tcaaaggtgt
gagggageet
attgggtgeg
gccgtacaga
aaaataccat

gtgcacgcaa

Synthetic Polypeptide

Ala Val Leu
Gly Gly Leu
30

Ser Gly Phe
45

Pro Gly Lys
60

Thr Asp Tyr

Asn Ser Lys

Asp Thr Ala
110

Gly Thr Leu
125

80

Phe Thr
95

Tyr Cys

Gly Thr Lys

ccactgtgag
gegtetetet
gcaggcacct
ctacgegtet
gtacctccag

ctggaatctyg

Lys Gly
15

Val Gln

Ser Leu

Gly Leu

Ala Ser
80

Asn Thr
95

Arg Tyr

Val Thr

60

120

180

240

300

360

393
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94

130

<210> SEQ ID NO
<211> LENGTH: 11
<212> TYPE: PRT
<213> ORGANISM:

<400> SEQUENCE:

Arg Ala Ser Gln
1

<210> SEQ ID NO
<211> LENGTH: 7
<212> TYPE: PRT
<213> ORGANISM:

<400> SEQUENCE:

Tyr Thr Ser Arg
1

<210> SEQ ID NO
<211> LENGTH: 9
<212> TYPE: PRT
<213> ORGANISM:

<400> SEQUENCE:

Gln Gln Gly Asp
1

<210> SEQ ID NO
<211> LENGTH: 11
<212> TYPE: PRT
<213> ORGANISM:

<400> SEQUENCE:
Arg Ala Ser Gln

1

<210> SEQ ID NO
<211> LENGTH: 24
<212> TYPE: PRT
<213> ORGANISM:

<400> SEQUENCE:

78

Mus musculus

Asp Ile Ser Asn Tyr Leu Asn

79

Mus musculus

79

Leu Leu Ser

80

Mus musculus

80

Thr Leu Pro Tyr Thr

81

Mus musculus
81
Asp
5

82

Rattus norvegicus

82

10

Ile Ser Asn Tyr Leu Asn

10

Gln Gly Trp Gln Ala Phe Lys Asn Asp Ala Thr Glu Ile Ile Pro Gly

1

Leu Arg Glu Tyr
20

<210> SEQ ID NO
<211> LENGTH: 20
<212> TYPE: PRT
<213> ORGANISM:

<400> SEQUENCE:

Thr Glu Ile Ile
1

Leu Glu Asn Asn
20

<210> SEQ ID NO
<211> LENGTH: 20
<212> TYPE: PRT
<213> ORGANISM:

5

Pro Glu Pro Pro

83

Rattus norvegicus

83

10

15

Pro Gly Leu Arg Glu Tyr Pro Glu Pro Pro Gln Glu

5

84

Rattus norvegicus

10

15
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<400> SEQUENCE: 84

Pro Glu Pro Pro Gln Glu Leu Glu Asn Asn Gln Thr Met Asn Arg Ala
1 5 10 15

Glu Asn Gly Gly
20

<210> SEQ ID NO 85

<211> LENGTH: 20

<212> TYPE: PRT

<213> ORGANISM: Rattus norvegicus

<400> SEQUENCE: 85

Glu Asn Gly Gly Arg Pro Pro His His Pro Tyr Asp Thr Lys Asp Val
1 5 10 15

Ser Glu Tyr Ser
20

<210> SEQ ID NO 86

<211> LENGTH: 14

<212> TYPE: PRT

<213> ORGANISM: Rattus norvegicus

<400> SEQUENCE: 86

Cys Arg Glu Leu His Tyr Thr Arg Phe Val Thr Asp Gly Pro
1 5 10

<210> SEQ ID NO 87

<211> LENGTH: 25

<212> TYPE: PRT

<213> ORGANISM: Rattus norvegicus

<400> SEQUENCE: 87

Cys Arg Glu Leu His Tyr Thr Arg Phe Val Thr Asp Gly Pro Ser Arg
1 5 10 15

Ser Ala Lys Pro Val Thr Glu Leu Val
20 25

<210> SEQ ID NO 88

<211> LENGTH: 23

<212> TYPE: PRT

<213> ORGANISM: Rattus norvegicus

<400> SEQUENCE: 88

Cys Arg Ser Ala Lys Pro Val Thr Glu Leu Val Ser Ser Gly Gln Ser
1 5 10 15

Gly Pro Arg Ala Arg Leu Leu
20

<210> SEQ ID NO 89

<211> LENGTH: 25

<212> TYPE: PRT

<213> ORGANISM: Rattus norvegicus

<400> SEQUENCE: 89

Cys Gly Pro Ala Arg Leu Leu Pro Asn Ala Ile Gly Arg Val Lys Trp
1 5 10 15

Trp Arg Pro Asn Gly Pro Asp Phe Arg
20 25

<210> SEQ ID NO 90
<211> LENGTH: 20
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<212> TYPE: PRT
<213> ORGANISM: Rattus norvegicus

<400> SEQUENCE: 90

Arg Ala Gln Arg Val Gln Leu Leu Cys Pro Gly Gly Ala Ala Pro Arg
1 5 10 15

Ser Arg Lys Val
20

<210> SEQ ID NO 91

<211> LENGTH: 16

<212> TYPE: PRT

<213> ORGANISM: Rattus norvegicus

<400> SEQUENCE: 91

Pro Gly Gly Ala Ala Pro Arg Ser Arg Lys Val Arg Leu Val Ala Ser
1 5 10 15

<210> SEQ ID NO 92

<211> LENGTH: 23

<212> TYPE: PRT

<213> ORGANISM: Rattus norvegicus

<400> SEQUENCE: 92

Lys Arg Leu Thr Arg Phe His Asn Gln Ser Glu Leu Lys Asp Phe Gly
1 5 10 15

Pro Glu Thr Ala Arg Pro Gln
20

<210> SEQ ID NO 93

<211> LENGTH: 16

<212> TYPE: PRT

<213> ORGANISM: Rattus norvegicus

<400> SEQUENCE: 93

Ile Pro Asp Arg Tyr Ala Gln Arg Val Gln Leu Leu Ser Pro Gly Gly
1 5 10 15

<210> SEQ ID NO 94

<211> LENGTH: 24

<212> TYPE: PRT

<213> ORGANISM: Rattus norvegicus

<400> SEQUENCE: 94

Ser Glu Leu Lys Asp Phe Gly Pro Glu Thr Ala Arg Pro Gln Lys Gly
1 5 10 15

Arg Lys Pro Arg Pro Arg Ala Arg
20

<210> SEQ ID NO 95

<211> LENGTH: 23

<212> TYPE: PRT

<213> ORGANISM: Rattus norvegicus

<400> SEQUENCE: 95

Lys Gly Arg Lys Pro Arg Pro Arg Ala Arg Gly Ala Lys Ala Asn Gln
1 5 10 15

Ala Glu Leu Glu Asn Ala Tyr
20

<210> SEQ ID NO 96
<211> LENGTH: 18
<212> TYPE: PRT
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<213> ORGANISM: Rattus norvegicus
<400> SEQUENCE: 96

Pro Asn Ala Ile Gly Arg Val Lys Trp Trp Arg Pro Asn Gly Pro Asp
1 5 10 15

Phe Arg

<210> SEQ ID NO 97

<211> LENGTH: 22

<212> TYPE: PRT

<213> ORGANISM: Rattus norvegicus

<400> SEQUENCE: 97

Lys Trp Trp Arg Pro Asn Gly Pro Asp Phe Arg Cys Ile Pro Asp Arg
1 5 10 15

Tyr Arg Ala Gln Arg Val
20

<210> SEQ ID NO 98

<211> LENGTH: 213

<212> TYPE: PRT

<213> ORGANISM: Rattus norvegicus

<400> SEQUENCE: 98

Met Gln Leu Ser Leu Ala Pro Cys Leu Ala Cys Leu Leu Val His Ala
1 5 10 15

Ala Phe Val Ala Val Glu Ser Gln Gly Trp Gln Ala Phe Lys Asn Asp

Ala Thr Glu Ile Ile Pro Gly Leu Arg Glu Tyr Pro Glu Pro Pro Gln
35 40 45

Glu Leu Glu Asn Asn Gln Thr Met Asn Arg Ala Glu Asn Gly Gly Arg
50 55 60

Pro Pro His His Pro Tyr Asp Thr Lys Asp Val Ser Glu Tyr Ser Cys
65 70 75 80

Arg Glu Leu His Tyr Thr Arg Phe Val Thr Asp Gly Pro Cys Arg Ser
85 90 95

Ala Lys Pro Val Thr Glu Leu Val Cys Ser Gly Gln Cys Gly Pro Ala
100 105 110

Arg Leu Leu Pro Asn Ala Ile Gly Arg Val Lys Trp Trp Arg Pro Asn
115 120 125

Gly Pro Asp Phe Arg Cys Ile Pro Asp Arg Tyr Arg Ala Gln Arg Val
130 135 140

Gln Leu Leu Cys Pro Gly Gly Ala Ala Pro Arg Ser Arg Lys Val Arg
145 150 155 160

Leu Val Ala Ser Cys Lys Cys Lys Arg Leu Thr Arg Phe His Asn Gln
165 170 175

Ser Glu Leu Lys Asp Phe Gly Pro Glu Thr Ala Arg Pro Gln Lys Gly
180 185 190

Arg Lys Pro Arg Pro Arg Ala Arg Gly Ala Lys Ala Asn Gln Ala Glu
195 200 205

Leu Glu Asn Ala Tyr
210

<210> SEQ ID NO 99

<211> LENGTH: 7

<212> TYPE: PRT

<213> ORGANISM: Mus musculus
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102

<400> SEQUENCE:

Tyr Thr Ser Arg
1

<210> SEQ ID NO
<211> LENGTH: 9
<212> TYPE: PRT
<213> ORGANISM:

<400> SEQUENCE:

Gln Gln Gly Asp
1

<210> SEQ ID NO
<211> LENGTH: 11
<212> TYPE: PRT
<213> ORGANISM:

<400> SEQUENCE:

Arg Ala Ser Gln
1

<210> SEQ ID NO
<211> LENGTH: 7
<212> TYPE: PRT
<213> ORGANISM:

<400> SEQUENCE:

Tyr Thr Ser Arg
1

<210> SEQ ID NO
<211> LENGTH: 9
<212> TYPE: PRT
<213> ORGANISM:

<400> SEQUENCE:

Gln Gln Gly Asp
1

<210> SEQ ID NO
<211> LENGTH: 11
<212> TYPE: PRT
<213> ORGANISM:

<400> SEQUENCE:

Arg Ala Ser Gln
1

<210> SEQ ID NO
<211> LENGTH: 7
<212> TYPE: PRT
<213> ORGANISM:

<400> SEQUENCE:
Tyr Thr Ser Arg

1

<210> SEQ ID NO
<211> LENGTH: 9
<212> TYPE: PRT
<213> ORGANISM:

<400> SEQUENCE:

Leu

100

Mus
100

Thr

101

Mus
101

Val

102

Mus
102

Leu

103

Mus
103

Thr

104

Mus
104

Asp

105

Mus

105

Leu

106

Mus

106

His Ser

musculus

Leu Pro Tyr Thr

musculus

Ile Thr Asn Tyr Leu Tyr
10

musculus

His Ser

musculus

Leu Pro Tyr Thr

musculus

Ile Ser Asn Tyr Leu Asn
10

musculus

Leu Ser

musculus
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104

Gln Gln Gly Asp Thr
1 5

<210> SEQ ID NO 107
<211> LENGTH: 11
<212> TYPE: PRT
<213> ORGANISM: Mus

<400> SEQUENCE: 107

Arg Ala Ser Gln Asp
1 5

<210> SEQ ID NO 108
<211> LENGTH: 7
<212> TYPE: PRT
<213> ORGANISM: Mus

<400> SEQUENCE: 108

Tyr Thr Ser Arg Leu
1 5

<210> SEQ ID NO 109
<211> LENGTH: 9
<212> TYPE: PRT
<213> ORGANISM: Mus

<400> SEQUENCE: 109

Gln Gln Gly Asp Thr
1 5

<210> SEQ ID NO 110
<211> LENGTH: 11
<212> TYPE: PRT
<213> ORGANISM: Mus

<400> SEQUENCE: 110

Arg Ala Ser Gln Asp
1 5

<210> SEQ ID NO 111
<211> LENGTH: 7
<212> TYPE: PRT
<213> ORGANISM: Mus

<400> SEQUENCE: 111

Tyr Thr Ser Arg Leu
1 5

<210> SEQ ID NO 112
<211> LENGTH: 9
<212> TYPE: PRT
<213> ORGANISM: Mus

<400> SEQUENCE: 112

Gln Gln Gly Asp Thr
1 5

<210> SEQ ID NO 113
<211> LENGTH: 11
<212> TYPE: PRT
<213> ORGANISM: Mus

<400> SEQUENCE: 113

Arg Ala Ser Gln Asp
1 5

Leu Pro Tyr Thr

musculus

Ile Ser Asn Tyr Leu Asn
10

musculus

Phe Ser

musculus

Leu Pro Tyr Thr

musculus

Ile Ser Asn Tyr Leu Asn
10

musculus

Leu Ser

musculus

Leu Pro Tyr Thr

musculus

Ile Ser Asn Tyr Leu Asn
10
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<210> SEQ ID NO
<211> LENGTH: 7
<212> TYPE: PRT
<213> ORGANISM:

<400> SEQUENCE:

Tyr Thr Ser Thr
1

<210> SEQ ID NO
<211> LENGTH: 9
<212> TYPE: PRT
<213> ORGANISM:

<400> SEQUENCE:

Gln Gln Gly Asp
1

<210> SEQ ID NO
<211> LENGTH: 12
<212> TYPE: PRT
<213> ORGANISM:

<400> SEQUENCE:
Ser Val Ser Ser

1

<210> SEQ ID NO
<211> LENGTH: 21
<212> TYPE: PRT
<213> ORGANISM:

<400> SEQUENCE:

Gln Ile Val Leu
1

Thr
20

Glu Lys Val
Trp Tyr Gln
35

Ala Thr Ser Asn
50

Gly Ser Gly Thr
65

Asp Ala Ala Thr
Phe Gly Ala Gly
100

Thr Val Ser Ile

115

Ala Ser Val Val
130

Lys Trp Lys

145

Ser Trp Thr Asp

Thr Leu Thr Leu
180

Cys Glu Ala Thr

114

Mus
114

Leu

115

Mus
115

Thr

116

Mus
116

Ser

117
3

Mus
117

Ser

5

Met

Gln

Leu

Ser

Tyr

85

Thr

Phe

Cys

Ile

Gln
165

Thr

His

musculus

Gln Ser

musculus

Leu Pro Tyr Thr

musculus

Ile Ser Ser Ser Asn Leu His

musculus

Gln Ser Pro Ala
Thr Cys Arg Ala
25

Lys Pro Gly Ser

Ala Ser Gly Val
55

Tyr Ser Leu Thr
70

Tyr Cys Gln Gln

Leu Glu Leu
105

Lys

Pro Pro Ser Ser
120

Phe Leu Asn Asn
135

Asp Gly Ser Glu
150

Asp Ser Lys Asp
Lys Asp Glu Tyr
185

Lys Thr Ser Thr

10

Ile

10

Ser

Ser

Pro

Ile

Trp

Lys

Glu

Phe

Arg

Ser
170

Glu

Ser

Leu

Ser

Pro

Val

Thr

75

Ser

Arg

Gln

Tyr

Gln

155

Thr

Arg

Pro

Ser

Ser

Lys

Arg

60

Arg

Ser

Ala

Leu

Pro

140

Asn

Tyr

His

Ile

Thr

Val

Pro

45

Phe

Val

Asp

Asp

Thr

125

Lys

Gly

Ser

Asn

Val

Ser

Tyr

30

Trp

Ser

Glu

Pro

Ala

110

Ser

Asp

Val

Met

Ser
190

Lys

Pro

15

Tyr

Ile

Gly

Ala

Leu

95

Ala

Gly

Ile

Leu

Ser
175

Tyr

Ser

Gly

Met

Tyr

Ser

Glu

80

Thr

Pro

Gly

Asn

Asn

160

Ser

Thr

Phe
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195 200 205
Asn Arg Asn Glu Cys
210
<210> SEQ ID NO 118
<211> LENGTH: 642
<212> TYPE: DNA
<213> ORGANISM: Mus musculus
<400> SEQUENCE: 118
caaattgtte tcteccagte tccagcaatce ctgtctacat ctecagggga gaaggtcaca 60
atgacttgca gggccagetce aagtgtatat tacatgcact ggtaccagca gaagccagga 120
tcctecccca aaccctggat ttatgcecaca tcecaacctgg cttetggagt ccctgttege 180
ttcagtggca gtgggtctgg gacctcttac tcetctcacaa tcaccagagt ggaggctgaa 240
gatgctgeca cttattactg ccagcagtgg agtagtgacc cactcacgtt cggtgctggg 300
accaagctgg agctgaaacg ggctgatget gecaccaactyg tatccatctt cccaccatce 360
agtgagcagt taacatctgg aggtgcctca gtegtgtget tettgaacaa cttctaccce 420
aaagacatca atgtcaagtg gaagattgat ggcagtgaac gacaaaatgg cgtcctgaac 480
agttggactg atcaggacag caaagacagc acctacagca tgagcagcac cctcacgttg 540
accaaggacg agtatgaacg acataacagc tatacctgtg aggccactca caagacatca 600
acttcaccca ttgtcaagag cttcaacagg aatgagtgtt ag 642

<210> SEQ I
<211> LENGT.
<212> TYPE:
<213> ORGAN

D NO 119
H: 235
PRT

ISM: Mus musculus

<400> SEQUENCE: 119

Met Asp Phe
1

Val Ile Met
Leu Ser Thr
35

Ser Ser Val
50

Pro Lys Pro
65

Val Arg Phe

Thr Arg Val

Ser Ser Asp
115

Arg Ala Asp
130

Gln Leu Thr
145

Tyr Pro Lys

Gln Asn Gly

Gln Val Gln Ile Phe

5

Ser Arg Gly Gln Ile

20

Ser Pro Gly Glu Lys

40

Tyr Tyr Met His Trp

55

Trp Ile Tyr Ala Thr

70

Ser Gly Ser Gly Ser

Glu Ala Glu Asp Ala

100

Pro Leu Thr Phe Gly

120

Ala Ala Pro Thr Val

135

Ser Gly Gly Ala Ser
150

Asp Ile Asn Val Lys

165

Val Leu Asn Ser Trp

180

Ser

Val

Val

Tyr

Ser

Gly

Ala

105

Ala

Ser

Val

Trp

Thr
185

Phe

10

Leu

Thr

Gln

Asn

Thr

90

Thr

Gly

Ile

Val

Lys
170

Asp

Leu

Ser

Met

Gln

Leu

75

Ser

Tyr

Thr

Phe

Cys
155

Ile

Gln

Leu Ile Ser
Gln Ser Pro
30

Thr Cys Arg
45

Lys Pro Gly
60

Ala Ser Gly

Tyr Ser Leu

Tyr Cys Gln
110

Lys Leu Glu
125

Pro Pro Ser
140

Phe Leu Asn

Asp Gly Ser

Asp Ser Lys
190

Ala Ser
15

Ala Ile

Ala Ser

Ser Ser

Val Pro
80

Thr Ile
95

Gln Trp

Leu Lys

Ser Glu

Asn Phe

160

Glu Arg
175

Asp Ser
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Thr Tyr Ser Met Ser Ser Thr Leu Thr Leu Thr Lys Asp Glu Tyr Glu
195 200 205

Arg His Asn Ser Tyr Thr Cys Glu Ala Thr His Lys Thr Ser Thr Ser
210 215 220

Pro Ile Val Lys Ser Phe Asn Arg Asn Glu Cys
225 230 235

<210> SEQ ID NO 120

<211> LENGTH: 708

<212> TYPE: DNA

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 120

atggatttte aagtgcagat tttcagette ctgctaatca gtgcttcagt cattatgtce 60
aggggacaaa ttgttctctce ccagtcteca geaatcctgt ctacatctec aggggagaag 120
gtcacaatga cttgcagggce cagctcaagt gtatattaca tgcactggta ccagcagaag 180
ccaggatcct cccccaaacce ctggatttat gecacatcca acctggette tggagtccct 240
gttegettea gtggcagtgg gtctgggace tcecttactcte tcacaatcac cagagtggag 300
gctgaagatyg ctgccactta ttactgccag cagtggagta gtgacccact cacgttceggt 360
gctgggacca agctggaget gaaacgggcet gatgctgcac caactgtatce catcttccca 420
ccatccagtyg agcagttaac atctggaggt gectcagteg tgtgettett gaacaactte 480
taccccaaag acatcaatgt caagtggaag attgatggca gtgaacgaca aaatggcgte 540
ctgaacagtt ggactgatca ggacagcaaa gacagcacct acagcatgag cagcacccte 600
acgttgacca aggacgagta tgaacgacat aacagctata cctgtgaggce cactcacaag 660
acatcaactt cacccattgt caagagcttc aacaggaatg agtgttag 708

<210> SEQ ID NO 121

<211> LENGTH: 445

<212> TYPE: PRT

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 121

Glu Val Gln Val Gln Gln Ser Gly Pro Glu Leu Val Lys Pro Gly Ala
1 5 10 15

Ser Val Lys Leu Ser Cys Thr Ala Ser Gly Phe Asn Ile Lys Asp Tyr
20 25 30

Phe Ile His Trp Val Lys Gln Arg Pro Glu Gln Gly Leu Glu Trp Ile
35 40 45

Gly Arg Leu Asp Pro Glu Asp Gly Glu Ser Asp Tyr Ala Pro Lys Phe
Gln Asp Lys Ala Ile Met Thr Ala Asp Thr Ser Ser Asn Thr Ala Tyr
65 70 75 80

Leu Gln Leu Arg Ser Leu Thr Ser Glu Asp Thr Ala Ile Tyr Tyr Cys
85 90 95

Glu Arg Glu Asp Tyr Asp Gly Thr Tyr Thr Phe Phe Pro Tyr Trp Gly
100 105 110

Gln Gly Thr Leu Val Thr Val Ser Ala Ala Lys Thr Thr Pro Pro Ser
115 120 125

Val Tyr Pro Leu Ala Pro Gly Ser Ala Ala Gln Thr Asn Ser Met Val
130 135 140

Thr Leu Gly Cys Leu Val Lys Gly Tyr Phe Pro Glu Pro Val Thr Val
145 150 155 160



111

US 9,089,

-contin

553 B2

ued

112

Thr Trp Asn

Val Leu Gln

Ser Ser Thr

195

Ala Ser Ser
210

Cys Lys Pro
225

Phe Pro Pro

Val Thr Cys

Phe Ser Trp

275

Pro Arg Glu
290

Pro Ile Met
305

Val Asn Ser

Thr Lys Gly

Lys Glu Gln

355

Asp Phe Phe
370

Pro Ala Glu
385

Ser Tyr Phe

Ala Gly Asn

His His Thr
435

<210> SEQ I
<211> LENGT.
<212> TYPE:
<213> ORGAN

Ser Gly Ser Leu Ser

165

Ser Asp Leu Tyr Thr

180

Trp Pro Ser Glu Thr

200

Thr Lys Val Asp Lys

215

Cys Ile Cys Thr Val
230

Lys Pro Lys Asp Val

245

Val Val Val Asp Ile

260

Phe Val Asp Asp Val

280

Glu Gln Phe Asn Ser

295

His Gln Asp Trp Leu
310

Ala Ala Phe Pro Ala

325

Arg Pro Lys Ala Pro

340

Met Ala Lys Asp Lys

360

Pro Glu Asp Ile Thr

375

Asn Tyr Lys Asn Thr
390

Ile Tyr Ser Lys Leu

405

Thr Phe Thr Cys Ser

420

Glu Lys Ser Leu Ser

D NO 122
H: 1338
DNA

440

ISM: Mus musculus

<400> SEQUENCE: 122

gaggttcagg

tcctgeacag

cctgaacagg

gecccgaagt

cttcagetca

tacgatggta

gcagccaaaa

aactccatgg

acctggaact

tgcagcagtce

cttetggett

gcctggagtg

tccaggacaa

gaagcctgac

cctacacctt

cgacaccccce

tgaccectggyg

ctggatcect

tgggccagaa

caacattaaa

gattggaagg

ggccattatg

atctgaggac

ttttccttac

atctgtctat

atgcctggte

gtccageggt

Ser

Leu

185

Val

Lys

Pro

Leu

Ser

265

Glu

Thr

Asn

Pro

Gln

345

Val

Val

Gln

Asn

Val

425

His

Gly

170

Ser

Thr

Ile

Glu

Thr

250

Lys

Val

Phe

Gly

Ile

330

Val

Ser

Glu

Pro

Val

410

Leu

Ser

Val

Ser

Cys

Val

Val

235

Ile

Asp

His

Arg

Lys

315

Glu

Tyr

Leu

Trp

Ile

395

Gln

His

Pro

cttgtgaage

gactacttta

cttgatccetyg

acagcagaca

actgccatct

tggggccaag

ccactggece

aagggctatt

gtgcacacct

His Thr Phe
Ser Val Thr
190

Asn Val Ala
205

Pro Arg Asp
220

Ser Ser Val

Thr Leu Thr

Asp Pro Glu

270

Thr Ala Gln
285

Ser Val Ser
300

Glu Phe Lys

Lys Thr Ile

Thr Ile Pro
350

Thr Cys Met
365

Gln Trp Asn
380

Met Asp Thr

Lys Ser Asn

Glu Gly Leu
430

Gly Lys
445

caggggecte
tacactgggt
aggatggtga
catcatccaa
attattgtga
ggactctggt
ctggatctge
tcecctgagee

tcccagetgt

Pro Ala
175

Val Pro

His Pro

Cys Gly

Phe Ile

240

Pro Lys
255

Val Gln

Thr Gln

Glu Leu

Cys Arg

320

Ser Lys
335

Pro Pro

Ile Thr

Gly Gln

Asp Gly

400

Trp Glu
415

His Asn

agtcaagttyg
gaagcagagg
aagtgattat
cacagcctat
gagagaggac
cactgtctet
tgcccaaact
agtgacagtyg

cctgcagtet

60

120

180

240

300

360

420

480

540
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gacctctaca ctctgagcag ctcagtgact gtcccectceca geacctggec cagcgagacce 600
gtcacctgeca acgttgccca cccggecage agcaccaagg tggacaagaa aattgtgecce 660
agggattgtg gttgtaagcce ttgcatatgt acagtcccag aagtatcatc tgtcttcate 720
ttccecccaa agcccaagga tgtgctcacce attactctga ctectaaggt cacgtgtgtt 780
gtggtagaca tcagcaagga tgatcccgag gtccagttca getggtttgt agatgatgtg 840
gaggtgcaca cagctcagac gcaaccccegg gaggagcagt tcaacagcac tttccgctca 900
gtcagtgaac ttcccatcat gcaccaggac tggctcaatg gcaaggagtt caaatgcagg 960
gtcaacagtyg cagctttcee tgcccccatce gagaaaacca tctccaaaac caaaggcaga 1020
ccgaaggcete cacaggtgta caccattcca ccteccaagg agcagatgge caaggataaa 1080
gtcagtctga cctgcatgat aacagacttc ttccctgaag acattactgt ggagtggcag 1140
tggaatgggce agccagcgga gaactacaag aacactcage ccatcatgga cacagatgge 1200
tcttacttca tctacagcaa gctcaatgtg cagaagagca actgggaggce aggaaatact 1260
ttcacctget ctgtgttaca tgagggcctg cacaaccacc atactgagaa gagcctctcece 1320
cactctectg gtaaatga 1338

<210> SEQ I
<211> LENGT.
<212> TYPE:
<213> ORGAN

D NO 123
H: 464
PRT

ISM: Mus musculus

<400> SEQUENCE: 123

Met Lys Cys
1

Val Asn Ser

Pro Gly Ala
35

Lys Asp Tyr
Glu Trp Ile
65

Pro Lys Phe

Thr Ala Tyr

Tyr Tyr Cys

115

Tyr Trp Gly
130

Pro Pro Ser
145

Ser Met Val

Val Thr Val

Phe Pro Ala
195

Thr Val Pro
210

Ser Trp Val Ile Phe

5

Glu Val Gln Val Gln

20

Ser Val Lys Leu Ser

40

Phe Ile His Trp Val

Gly Arg Leu Asp Pro

70

Gln Asp Lys Ala Ile

85

Leu Gln Leu Arg Ser

100

Glu Arg Glu Asp Tyr

120

Gln Gly Thr Leu Val

135

Val Tyr Pro Leu Ala
150

Thr Leu Gly Cys Leu

165

Thr Trp Asn Ser Gly

180

Val Leu Gln Ser Asp

200

Ser Ser Thr Trp Pro

215

Phe

Gln

25

Cys

Lys

Glu

Met

Leu

105

Asp

Thr

Pro

Val

Ser
185

Leu

Ser

Leu

10

Ser

Thr

Gln

Asp

Thr

90

Thr

Gly

Val

Gly

Lys

170

Leu

Tyr

Glu

Met

Gly

Ala

Arg

Gly

75

Ala

Ser

Thr

Ser

Ser

155

Gly

Ser

Thr

Thr

Ala Val Val
Pro Glu Leu
30

Ser Gly Phe
45

Pro Glu Gln
60

Glu Ser Asp

Asp Thr Ser

Glu Asp Thr
110

Tyr Thr Phe
125

Ala Ala Lys
140

Ala Ala Gln

Tyr Phe Pro

Ser Gly Val

190

Leu Ser Ser
205

Val Thr Cys
220

Thr Gly
15

Val Lys

Asn Ile

Gly Leu

Tyr Ala

80

Ser Asn
95

Ala Ile

Phe Pro

Thr Thr

Thr Asn
160

Glu Pro
175
His Thr

Ser Val

Asn Val
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116

Ala His Pro
225

Asp Cys Gly

Val Phe Ile

Thr Pro Lys

275

Glu Val Gln
290

Gln Thr Gln
305

Ser Glu Leu

Lys Cys Arg

Ile Ser Lys

355

Pro Pro Pro
370

Met Ile Thr
385

Asn Gly Gln

Thr Asp Gly

Asn Trp Glu
435

Leu His Asn
450

<210> SEQ I
<211> LENGT.
<212> TYPE:
<213> ORGAN

Ala Ser Ser Thr Lys
230

Cys Lys Pro Cys Ile

245

Phe Pro Pro Lys Pro

260

Val Thr Cys Val Val

280

Phe Ser Trp Phe Val

295

Pro Arg Glu Glu Gln
310

Pro Ile Met His Gln

325

Val Asn Ser Ala Ala

340

Thr Lys Gly Arg Pro

360

Lys Glu Gln Met Ala

375

Asp Phe Phe Pro Glu
390

Pro Ala Glu Asn Tyr

405

Ser Tyr Phe Ile Tyr

420

Ala Gly Asn Thr Phe

440

His His Thr Glu Lys

D NO 124
H: 1395
DNA

455

ISM: Mus musculus

<400> SEQUENCE: 124

atgaaatgca

gttcaggtge

tgcacagett

gaacagggce

ccgaagttec

cagctcagaa

gatggtacct

gccaaaacga

tccatggtga

tggaactctyg

ctctacactce

acctgcaacyg

gattgtggtt

getgggteat

agcagtctgg

ctggcttcaa

tggagtggat

aggacaaggc

gectgacatce

acaccttttt

cacccccatce

ccctgggatyg

gatccetgte

tgagcagetce

ttgcccacce

gtaagcctty

cttettectyg

gccagaactt

cattaaagac

tggaaggcett

cattatgaca

tgaggacact

tccttactgg

tgtctatcca

cctggtcaag

cagcggtgtg

agtgactgtc

ggccagcage

catatgtaca

Val

Cys

Lys

265

Val

Asp

Phe

Asp

Phe

345

Lys

Lys

Asp

Lys

Ser

425

Thr

Ser

Asp

Thr

250

Asp

Asp

Asp

Asn

Trp

330

Pro

Ala

Asp

Ile

Asn

410

Lys

Cys

Leu

Lys

235

Val

Val

Ile

Val

Ser

315

Leu

Ala

Pro

Lys

Thr

395

Thr

Leu

Ser

Ser

atggcagtgg

gtgaagccag

tactttatac

gatcctgagg

gcagacacat

gccatctatt

ggccaaggga

ctggeeectyg

ggctatttee

cacaccttcee

ccctecagea

accaaggtygg

gtcecagaag

Lys Ile Val

Pro Glu Val

Leu Thr Ile

270

Ser Lys Asp
285

Glu Val His
300

Thr Phe Arg

Asn Gly Lys

Pro Ile Glu

350

Gln Val Tyr
365

Val Ser Leu
380

Val Glu Trp

Gln Pro Ile

Asn Val Gln
430

Val Leu His
445

His Ser Pro
460

ttacaggggt
gggectcagt
actgggtgaa
atggtgaaag
catccaacac
attgtgagag
ctctggteac
gatctgetge
ctgagccagt
cagctgtect
cctggeccag
acaagaaaat

tatcatctgt

Pro Arg
240

Ser Ser
255

Thr Leu

Asp Pro

Thr Ala

Ser Val
320

Glu Phe
335

Lys Thr

Thr Ile

Thr Cys

Gln Trp
400

Met Asp
415

Lys Ser

Glu Gly

Gly Lys

caattcagag
caagttgtcc
gcagaggect
tgattatgce
agcctatett
agaggactac
tgtctetgea
ccaaactaac
gacagtgacc
gcagtctgac
cgagaccgte
tgtgcccagy

cttcatctte

60

120

180

240

300

360

420

480

540

600

660

720

780
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cccccaaagce ccaaggatgt gcetcaccatt actctgacte ctaaggtcac gtgtgttgtg 840
gtagacatca gcaaggatga tcccgaggtc cagttcaget ggtttgtaga tgatgtggag 900
gtgcacacag ctcagacgca accccgggag gagcagttca acagcacttt ccgctcagtc 960

agtgaacttc ccatcatgca ccaggactgg ctcaatggca aggagttcaa atgcagggtce 1020
aacagtgcag ctttcectge ccccatcgag aaaaccatct ccaaaaccaa aggcagaccg 1080
aaggctccac aggtgtacac cattccacct cccaaggage agatggccaa ggataaagte 1140
agtctgacct gcatgataac agacttcttce cctgaagaca ttactgtgga gtggcagtgg 1200
aatgggcagce cagcggagaa ctacaagaac actcagccca tcatggacac agatggcetcet 1260
tacttcatct acagcaagct caatgtgcag aagagcaact gggaggcagg aaatactttce 1320
acctgctetg tgttacatga gggcctgcac aaccaccata ctgagaagag cctctceccac 1380
tctectggta aatga 1395
<210> SEQ ID NO 125

<211> LENGTH: 215

<212> TYPE: PRT

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 125

Glu Ile Val Leu Thr Gln Ser Pro Ala Leu Met Ala Ala Ser Pro Gly
1 5 10 15

Glu Lys Val Thr Ile Thr Cys Ser Val Ser Ser Thr Ile Ser Ser Asn
20 25 30

His Leu His Trp Phe Gln Gln Lys Ser Asp Thr Ser Pro Lys Pro Trp
Ile Tyr Gly Thr Ser Asn Leu Ala Ser Gly Val Pro Val Arg Phe Ser
50 55 60

Gly Ser Gly Ser Gly Thr Ser Tyr Ser Leu Thr Ile Ser Ser Met Glu
65 70 75 80

Ala Glu Asp Ala Ala Thr Tyr Tyr Cys Gln Gln Trp Ser Ser Tyr Pro
85 90 95

Leu Thr Phe Gly Ala Gly Thr Lys Leu Glu Leu Arg Arg Ala Asp Ala
100 105 110

Ala Pro Thr Val Ser Ile Phe Pro Pro Ser Ser Glu Gln Leu Thr Ser
115 120 125

Gly Gly Ala Ser Val Val Cys Phe Leu Asn Asn Phe Tyr Pro Lys Asp
130 135 140

Ile Asn Val Lys Trp Lys Ile Asp Gly Ser Glu Arg Gln Asn Gly Val
145 150 155 160

Leu Asn Ser Trp Thr Asp Gln Asp Ser Lys Asp Ser Thr Tyr Ser Met
165 170 175

Ser Ser Thr Leu Thr Leu Thr Lys Asp Glu Tyr Glu Arg His Asn Ser
180 185 190

Tyr Thr Cys Glu Ala Thr His Lys Thr Ser Thr Ser Pro Ile Val Lys
195 200 205

Ser Phe Asn Arg Asn Glu Cys
210 215

<210> SEQ ID NO 126

<211> LENGTH: 648

<212> TYPE: DNA

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 126
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gaaattgtge tcacccagte tccagcactce atggcetgcat cteceggggga gaaggtcacce 60
atcacctgca gtgtcagttc aactataagt tccaaccact tgcactggtt ccagcagaag 120
tcagacacct cccccaaacce ctggatttat ggcacatcca acctggette tggagtccct 180
gttegetteca gtggcagtgg atctgggace tcecttattcte tcacaatcag cagcatggag 240
gctgaggatyg ctgccactta ttactgtcaa cagtggagta gttacccact cacgttcgge 300
gectgggacca agcetggaget gagacgggcet gatgctgcac caactgtatce catcttccca 360
ccatccagtyg agcagttaac atctggaggt gectcagteg tgtgettett gaacaactte 420
taccccaaag acatcaatgt caagtggaag attgatggca gtgaacgaca aaatggcgte 480
ctgaacagtt ggactgatca ggacagcaaa gacagcacct acagcatgag cagcacccte 540
acgttgacca aggacgagta tgaacgacat aacagctata cctgtgaggce cactcacaag 600
acatcaactt cacccattgt caagagcttc aacaggaatg agtgttag 648

<210> SEQ ID NO 127

<211> LENGTH: 237

<212> TYPE: PRT

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 127

Met Asp Phe His Val Gln Ile Phe Ser Phe Met Leu Ile Ser Val Thr
1 5 10 15

Val Ile Leu Ser Ser Gly Glu Ile Val Leu Thr Gln Ser Pro Ala Leu
20 25 30

Met Ala Ala Ser Pro Gly Glu Lys Val Thr Ile Thr Cys Ser Val Ser
35 40 45

Ser Thr Ile Ser Ser Asn His Leu His Trp Phe Gln Gln Lys Ser Asp
50 55 60

Thr Ser Pro Lys Pro Trp Ile Tyr Gly Thr Ser Asn Leu Ala Ser Gly
65 70 75 80

Val Pro Val Arg Phe Ser Gly Ser Gly Ser Gly Thr Ser Tyr Ser Leu
85 90 95

Thr Ile Ser Ser Met Glu Ala Glu Asp Ala Ala Thr Tyr Tyr Cys Gln
100 105 110

Gln Trp Ser Ser Tyr Pro Leu Thr Phe Gly Ala Gly Thr Lys Leu Glu
115 120 125

Leu Arg Arg Ala Asp Ala Ala Pro Thr Val Ser Ile Phe Pro Pro Ser
130 135 140

Ser Glu Gln Leu Thr Ser Gly Gly Ala Ser Val Val Cys Phe Leu Asn
145 150 155 160

Asn Phe Tyr Pro Lys Asp Ile Asn Val Lys Trp Lys Ile Asp Gly Ser
165 170 175

Glu Arg Gln Asn Gly Val Leu Asn Ser Trp Thr Asp Gln Asp Ser Lys
180 185 190

Asp Ser Thr Tyr Ser Met Ser Ser Thr Leu Thr Leu Thr Lys Asp Glu
195 200 205

Tyr Glu Arg His Asn Ser Tyr Thr Cys Glu Ala Thr His Lys Thr Ser
210 215 220

Thr Ser Pro Ile Val Lys Ser Phe Asn Arg Asn Glu Cys

225 230 235

<210> SEQ ID NO 128
<211> LENGTH: 714
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<212> TYPE: DNA
<213> ORGANISM: Mus musculus
<400> SEQUENCE: 128
atggattttc atgtgcagat tttcagcttc atgctaatca gtgtcacagt cattttgtcce 60
agtggagaaa ttgtgctcac ccagtctcca gcactcatgg ctgcatctcce gggggagaag 120
gtcaccatca cctgcagtgt cagttcaact ataagttcca accacttgca ctggttccag 180
cagaagtcag acacctcccc caaaccctgg atttatggca catccaacct ggcttctgga 240
gtcectgtte gecttcagtgg cagtggatct gggacctcett attctctcac aatcagcage 300
atggaggctg aggatgctge cacttattac tgtcaacagt ggagtagtta cccactcacg 360
ttcggegetg ggaccaagcet ggagctgaga cgggctgatg ctgcaccaac tgtatccatce 420
ttcccaccat ccagtgagca gttaacatct ggaggtgcct cagtcegtgtg cttettgaac 480
aacttctacc ccaaagacat caatgtcaag tggaagattg atggcagtga acgacaaaat 540
ggcgtcctga acagttggac tgatcaggac agcaaagaca gcacctacag catgagcagce 600
accctcacgt tgaccaagga cgagtatgaa cgacataaca gctatacctg tgaggccact 660
cacaagacat caacttcacc cattgtcaag agcttcaaca ggaatgagtg ttag 714

<210> SEQ ID NO 129

<211> LENGTH: 449

<212> TYPE: PRT

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 129

Glu Val Gln Leu Gln Gln Ser Gly Ala Glu Leu Val Arg Pro Gly Ala
1 5 10 15

Leu Val Lys Leu Ser Cys Thr Ala Ser Asp Phe Asn Ile Lys Asp Phe
20 25 30

Tyr Leu His Trp Met Arg Gln Arg Pro Glu Gln Gly Leu Asp Trp Ile
35 40 45

Gly Arg Ile Asp Pro Glu Asn Gly Asp Thr Leu Tyr Asp Pro Lys Phe
Gln Asp Lys Ala Thr Leu Thr Thr Asp Thr Ser Ser Asn Thr Ala Tyr
65 70 75 80

Leu Gln Leu Ser Gly Leu Thr Ser Glu Thr Thr Ala Val Tyr Tyr Cys
85 90 95

Ser Arg Glu Ala Asp Tyr Phe His Asp Gly Thr Ser Tyr Trp Tyr Phe
100 105 110

Asp Val Trp Gly Ala Gly Thr Thr Ile Thr Val Ser Ser Ala Lys Thr
115 120 125

Thr Pro Pro Ser Val Tyr Pro Leu Ala Pro Gly Ser Ala Ala Gln Thr
130 135 140

Asn Ser Met Val Thr Leu Gly Cys Leu Val Lys Gly Tyr Phe Pro Glu
145 150 155 160

Pro Val Thr Val Thr Trp Asn Ser Gly Ser Leu Ser Ser Gly Val His
165 170 175

Thr Phe Pro Ala Val Leu Gln Ser Asp Leu Tyr Thr Leu Ser Ser Ser
180 185 190

Val Thr Val Pro Ser Ser Thr Trp Pro Ser Glu Thr Val Thr Cys Asn
195 200 205

Val Ala His Pro Ala Ser Ser Thr Lys Val Asp Lys Lys Ile Val Pro
210 215 220
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124

Arg Asp Cys
225

Ser Val Phe

Leu Thr Pro

Pro Glu Val

275

Ala Gln Thr
290

Val Ser Glu
305

Phe Lys Cys

Thr Ile Ser

Ile Pro Pro

355

Cys Met Ile
370

Trp Asn Gly
385

Asp Thr Asp

Ser Asn Trp

Gly Leu His
435

Lys
<210> SEQ I

<211> LENGT.
<212> TYPE:

Gly Cys Lys Pro Cys
230

Ile Phe Pro Pro Lys

245

Lys Val Thr Cys Val

260

Gln Phe Ser Trp Phe

280

Gln Pro Arg Glu Glu

295

Leu Pro Ile Met His
310

Arg Val Asn Ser Ala

325

Lys Thr Lys Gly Arg

340

Pro Lys Glu Gln Met

360

Thr Asp Phe Phe Pro

375

Gln Pro Ala Glu Asn
390

Gly Ser Tyr Phe Ile

405

Glu Ala Gly Asn Thr

420

Asn His His Thr Glu

D NO 130
H: 1350
DNA

440

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 130

gaggttcage

tcctgeacag

cctgaacagg

gacccgaagt

ctgcagetca

gattatttec

atcaccgtet

getgeccaaa

ccagtgacag

gtcectgcagt

cccagegaga

aaaattgtge

tctgtettea

gtcacgtgty

tgcagcagtce

cttetgactt

gectggactyg

tccaggacaa

geggectgac

acgatggtac

cctecagecaa

ctaactccat

tgacctggaa

ctgaccteta

cecgteaccetyg

ccagggattyg

tcttececce

ttgtggtaga

tggggctgaa

caacattaaa

gattggaagg

ggccactett

atctgagacc

ctcctactgyg

aacgacaccc

ggtgacccty

ctctggatee

cactctgage

caacgttgec

tggttgtaag

aaagcccaag

catcagcaag

Ile

Pro

Val

265

Val

Gln

Gln

Ala

Pro

345

Ala

Glu

Tyr

Tyr

Phe

425

Lys

Cys

Lys

250

Val

Asp

Phe

Asp

Phe

330

Lys

Lys

Asp

Lys

Ser

410

Thr

Ser

Thr

235

Asp

Asp

Asp

Asn

Trp

315

Pro

Ala

Asp

Ile

Asn

395

Lys

Cys

Leu

cttgtgagge

gacttctate

attgatcctg

acaacagaca

actgcegtet

tacttcgatg

ccatctgtet

ggatgcctgg

ctgtccageyg

agctcagtga

cacccggeca

ccttgeatat

gatgtgctca

gatgatcccyg

Val Pro Glu

Val Leu Thr

Ile Ser Lys

270

Val Glu Val
285

Ser Thr Phe
300

Leu Asn Gly

Ala Pro Ile

Pro Gln Val
350

Lys Val Ser
365

Thr Val Glu
380

Thr Gln Pro

Leu Asn Val

Ser Val Leu
430

Ser His Ser
445

caggggectt
tacactggat
agaatggtga
catcctcecaa

attactgtte

tCtggggCgC

atccactgge
tcaagggcta
gtgtgcacac
ctgtceecte
gcagcaccaa
gtacagtcce
ccattactct

aggtccagtt

Val Ser
240

Ile Thr
255

Asp Asp

His Thr

Arg Ser

Lys Glu
320

Glu Lys
335

Tyr Thr

Leu Thr

Trp Gln

Ile Met
400

Gln Lys
415

His Glu

Pro Gly

agtcaagttyg
gaggcagegg
tactttatat
cacagcctac
tagagaggcg
agggaccaca
cecctggatet
tttccctgag
cttecccaget
cagcacctygg
ggtggacaag
agaagtatca
gactcctaag

cagctggttt

60

120

180

240

300

360

420

480

540

600

660

720

780

840
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gtagatgatg tggaggtgca cacagctcag acgcaacccce gggaggagca gttcaacagce 900
actttceget cagtcagtga acttcccatc atgcaccagg actggctcaa tggcaaggag 960

ttcaaatgca gggtcaacag tgcagctttc cctgcceccca tcgagaaaac catctccaaa 1020
accaaaggca gaccgaaggc tccacaggtg tacaccatte cacctcccaa ggagcagatg 1080
gccaaggata aagtcagtct gacctgcatg ataacagact tcecttccectga agacattact 1140
gtggagtgge agtggaatgg gcagccagceg gagaactaca agaacactca gcccatcatg 1200
gacacagatg gctcttactt catctacagc aagctcaatg tgcagaagag caactgggag 1260
gcaggaaata ctttcacctg ctcectgtgtta catgagggcc tgcacaacca ccatactgag 1320
aagagcctcet cccactctec tggtaaatga 1350
<210> SEQ ID NO 131

<211> LENGTH: 468

<212> TYPE: PRT

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 131

Met Lys Cys Ser Trp Val Ile Phe Phe Leu Met Ala Val Val Thr Gly
1 5 10 15

Val Asn Ser Glu Val Gln Leu Gln Gln Ser Gly Ala Glu Leu Val Arg
20 25 30

Pro Gly Ala Leu Val Lys Leu Ser Cys Thr Ala Ser Asp Phe Asn Ile
35 40 45

Lys Asp Phe Tyr Leu His Trp Met Arg Gln Arg Pro Glu Gln Gly Leu
Asp Trp Ile Gly Arg Ile Asp Pro Glu Asn Gly Asp Thr Leu Tyr Asp
65 70 75 80

Pro Lys Phe Gln Asp Lys Ala Thr Leu Thr Thr Asp Thr Ser Ser Asn
85 90 95

Thr Ala Tyr Leu Gln Leu Ser Gly Leu Thr Ser Glu Thr Thr Ala Val
100 105 110

Tyr Tyr Cys Ser Arg Glu Ala Asp Tyr Phe His Asp Gly Thr Ser Tyr
115 120 125

Trp Tyr Phe Asp Val Trp Gly Ala Gly Thr Thr Ile Thr Val Ser Ser
130 135 140

Ala Lys Thr Thr Pro Pro Ser Val Tyr Pro Leu Ala Pro Gly Ser Ala
145 150 155 160

Ala Gln Thr Asn Ser Met Val Thr Leu Gly Cys Leu Val Lys Gly Tyr
165 170 175

Phe Pro Glu Pro Val Thr Val Thr Trp Asn Ser Gly Ser Leu Ser Ser
180 185 190

Gly Val His Thr Phe Pro Ala Val Leu Gln Ser Asp Leu Tyr Thr Leu
195 200 205

Ser Ser Ser Val Thr Val Pro Ser Ser Thr Trp Pro Ser Glu Thr Val
210 215 220

Thr Cys Asn Val Ala His Pro Ala Ser Ser Thr Lys Val Asp Lys Lys
225 230 235 240

Ile Val Pro Arg Asp Cys Gly Cys Lys Pro Cys Ile Cys Thr Val Pro
245 250 255

Glu Val Ser Ser Val Phe Ile Phe Pro Pro Lys Pro Lys Asp Val Leu
260 265 270

Thr Ile Thr Leu Thr Pro Lys Val Thr Cys Val Val Val Asp Ile Ser



127

US 9,089,553 B2

-continued

128

275

Lys Asp Asp
290

Val His Thr
305

Phe Arg Ser

Gly Lys Glu

Ile Glu Lys

355

Val Tyr Thr
370

Ser Leu Thr
385

Glu Trp Gln

Pro Ile Met

Val Gln Lys

435

Leu His Glu
450

Ser Pro Gly
465

<210> SEQ I
<211> LENGT.
<212> TYPE:

280

Pro Glu Val Gln Phe

295

Ala Gln Thr Gln Pro
310

Val Ser Glu Leu Pro

325

Phe Lys Cys Arg Val

340

Thr Ile Ser Lys Thr

360

Ile Pro Pro Pro Lys

375

Cys Met Ile Thr Asp
390

Trp Asn Gly Gln Pro

405

Asp Thr Asp Gly Ser

420

Ser Asn Trp Glu Ala

440

Gly Leu His Asn His

Lys

D NO 132
H: 1407
DNA

455

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 132

atgaaatgca

gttcagctge

tgcacagett

gaacagggce

ccgaagttec

cagctcageg

tatttccacyg

accgtetect

gcccaaacta

gtgacagtga

ctgcagtetyg

agcgagaccg

attgtgccca

gtctteatet

acgtgtgttyg

gatgatgtgg

ttcegeteag

getgggteat

agcagtctgg

ctgacttcaa

tggactggat

aggacaaggc

gectgacatce

atggtacctce

cagccaaaac

actccatggt

cctggaacte

acctctacac

tcacctgcaa

gggattgtgg

tccecccaaa

tggtagacat

aggtgcacac

tcagtgaact

cttettectyg

ggctgaactt

cattaaagac

tggaaggatt

cactcttaca

tgagaccact

ctactggtac

gacaccccca

gaccctggga

tggatccetyg

tctgagcage

cgttgeccac

ttgtaagcct

gcccaaggat

cagcaaggat

agctcagacyg

tcccatcatg

Ser

Arg

Ile

Asn

345

Lys

Glu

Phe

Ala

Tyr

425

Gly

His

Trp

Glu

Met

330

Ser

Gly

Gln

Phe

Glu

410

Phe

Asn

Thr

Phe

Glu

315

His

Ala

Arg

Met

Pro

395

Asn

Ile

Thr

Glu

atggcagtgg

gtgaggccag

ttctatctac

gatcctgaga

acagacacat

geegtetatt

ttegatgtet

tctgtetate

tgcctggtea

tccageggty

tcagtgactg

ceggecagea

tgcatatgta

gtgctcacca

gatccegagyg

caaccccgygy

caccaggact

285

Val Asp Asp
300

Gln Phe Asn

Gln Asp Trp

Ala Phe Pro

350

Pro Lys Ala
365

Ala Lys Asp
380

Glu Asp Ile

Tyr Lys Asn

Tyr Ser Lys

430

Phe Thr Cys
445

Lys Ser Leu
460

ttacaggggt
gggecttagt
actggatgag
atggtgatac
cctecaacac

actgttctag

dgggcegeagg

cactggeece
agggctattt
tgcacacctt
tccectecag
gcaccaaggt
cagtcccaga
ttactctgac
tccagtteag
aggagcagtt

ggctcaatgg

Val Glu

Ser Thr
320

Leu Asn
335

Ala Pro

Pro Gln

Lys Val

Thr Val
400

Thr Gln
415

Leu Asn

Ser Val

Ser His

caattcagag
caagttgtcc
gecagceggect
tttatatgac
agcctacctyg
agaggcggat
gaccacaatc
tggatctget
ccctgageca
cccagetgte
cacctggece
ggacaagaaa
agtatcatct
tcctaaggte
ctggtttgta
caacagcact

caaggagttce

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020



129

US 9,089,553 B2

-continued

130

aaatgcaggg
aaaggcagac
aaggataaag
gagtggcagt
acagatggct
ggaaatactt
agcctetece
<210> SEQ I
<211> LENGT.

<212> TYPE:
<213> ORGAN

tcaacagtge
cgaaggctec
tcagtctgac
ggaatgggca
cttacttcat
tcacctgete
actctectygyg
D NO 133

H: 214
PRT

agcttteect

acaggtgtac

ctgcatgata

gccageggayg

ctacagcaag

tgtgttacat

taaatga

ISM: Mus musculus

<400> SEQUENCE: 133

Asp Ile Gln
1

Asp Arg Val
Leu Asn Trp
35

Phe Tyr Thr
50

Ser Gly Ser

Glu Asp Phe

Thr Phe Gly

Pro Thr Val

115

Gly Ala Ser
130

Asn Val Lys
145

Asn Ser Trp

Ser Thr Leu

Thr Cys Glu
195

Phe Asn Arg
210

<210> SEQ I
<211> LENGT.
<212> TYPE:
<213> ORGAN

Met Thr Gln Ile Thr

5

Ser Ile Ser Cys Arg

20

Tyr Gln Gln Lys Pro

40

Ser Arg Leu Leu Ser

55

Gly Thr Asp Tyr Ser

Ala Thr Tyr Phe Cys

85

Gly Gly Thr Lys Leu

100

Ser Ile Phe Pro Pro

120

Val Val Cys Phe Leu

135

Trp Lys Ile Asp Gly
150

Thr Asp Gln Asp Ser

165

Thr Leu Thr Lys Asp

180

Ala Thr His Lys Thr

200

Asn Glu Cys

D NO 134
H: 645
DNA

ISM: Mus musculus

<400> SEQUENCE: 134

gececcateg agaaaaccat

accattccac ctcccaagga

acagacttct tcectgaaga

aactacaaga acactcagcc

ctcaatgtge agaagagcaa

gagggectge acaaccacca

Ser

Ala

25

Asp

Gly

Leu

Gln

Glu

105

Ser

Asn

Ser

Lys

Glu

185

Ser

Ser

10

Ser

Gly

Val

Thr

Gln

90

Ile

Ser

Asn

Glu

Asp

170

Tyr

Thr

Leu Ser Ala Ser

Gln Asp Ile Ser

30

ctccaaaacc
gcagatggcece
cattactgtyg
catcatggac

ctgggaggca

tactgagaag

Leu Gly
15

Asn Tyr

Thr Phe Lys Leu Leu Ile

45

Pro Ser Arg Phe

60

Ser Gly

Ile Tyr Asn Leu Glu Gln

80

Gly Asp Thr Leu Pro Tyr

Lys Arg Ala Asp
110

Glu Gln Leu Thr

125

Phe Tyr Pro Lys

140

95

Ala Ala

Ser Gly

Asp Ile

Arg Gln Asn Gly Val Leu

155

Ser Thr Tyr Ser

160

Met Ser
175

Glu Arg His Asn Ser Tyr

190

Ser Pro Ile Val

205

Lys Ser

gatatccaga tgacacagat tacatcctce ctgtetgect ctetgggaga cagggtetec

atcagttgca gggcaagtca agacattage aattatttaa actggtatca gcagaaacca

gatggaactt ttaaactcct tatcttctac acatcaagat tactctcagg agtcccatca

1080

1140

1200

1260

1320

1380

1407

60

120

180
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132

-continued
aggttcagtg gcagtgggtc tggaacagat tattctctca ccatttacaa cctggagcaa 240
gaagattttyg ccacttactt ttgccaacag ggagatacgce ttccgtacac tttcggaggg 300
gggaccaagce tggaaataaa acgggctgat gcectgcaccaa ctgtatccat cttceccacca 360
tccagtgage agttaacatc tggaggtgec tcagtegtgt gettettgaa caacttctac 420
cccaaagaca tcaatgtcaa gtggaagatt gatggcagtyg aacgacaaaa tggcgtectg 480
aacagttgga ctgatcagga cagcaaagac agcacctaca gcatgagcag caccctcacg 540
ttgaccaagg acgagtatga acgacataac agctatacct gtgaggccac tcacaagaca 600
tcaacttcac ccattgtcaa gagcttcaac aggaatgagt gttag 645
<210> SEQ ID NO 135
<211> LENGTH: 234
<212> TYPE: PRT
<213> ORGANISM: Mus musculus
<400> SEQUENCE: 135
Met Met Ser Ser Ala Gln Phe Leu Gly Leu Leu Leu Leu Cys Phe Gln
1 5 10 15
Gly Thr Arg Cys Asp Ile Gln Met Thr Gln Ile Thr Ser Ser Leu Ser
20 25 30
Ala Ser Leu Gly Asp Arg Val Ser Ile Ser Cys Arg Ala Ser Gln Asp
35 40 45
Ile Ser Asn Tyr Leu Asn Trp Tyr Gln Gln Lys Pro Asp Gly Thr Phe
50 55 60
Lys Leu Leu Ile Phe Tyr Thr Ser Arg Leu Leu Ser Gly Val Pro Ser
65 70 75 80
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Ser Leu Thr Ile Tyr
85 90 95
Asn Leu Glu Gln Glu Asp Phe Ala Thr Tyr Phe Cys Gln Gln Gly Asp
100 105 110
Thr Leu Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys Arg
115 120 125
Ala Asp Ala Ala Pro Thr Val Ser Ile Phe Pro Pro Ser Ser Glu Gln
130 135 140
Leu Thr Ser Gly Gly Ala Ser Val Val Cys Phe Leu Asn Asn Phe Tyr
145 150 155 160
Pro Lys Asp Ile Asn Val Lys Trp Lys Ile Asp Gly Ser Glu Arg Gln
165 170 175
Asn Gly Val Leu Asn Ser Trp Thr Asp Gln Asp Ser Lys Asp Ser Thr
180 185 190
Tyr Ser Met Ser Ser Thr Leu Thr Leu Thr Lys Asp Glu Tyr Glu Arg
195 200 205
His Asn Ser Tyr Thr Cys Glu Ala Thr His Lys Thr Ser Thr Ser Pro
210 215 220
Ile Val Lys Ser Phe Asn Arg Asn Glu Cys
225 230
<210> SEQ ID NO 136
<211> LENGTH: 705
<212> TYPE: DNA
<213> ORGANISM: Mus musculus
<400> SEQUENCE: 136
atgatgtcct ctgctcagtt ccttggtete ctgttgetet gttttcaagyg taccagatgt 60
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134

-continued
gatatccaga tgacacagat tacatcctcce ctgtctgect ctetgggaga cagggtctec 120
atcagttgca gggcaagtca agacattagc aattatttaa actggtatca gcagaaacca 180
gatggaactt ttaaactcct tatcttctac acatcaagat tactctcagg agtcccatca 240
aggttcagtg gcagtgggtc tggaacagat tattctctca ccatttacaa cctggagcaa 300
gaagattttyg ccacttactt ttgccaacag ggagatacgce ttccgtacac tttcggaggg 360
gggaccaagce tggaaataaa acgggctgat gcectgcaccaa ctgtatccat cttceccacca 420
tccagtgage agttaacatc tggaggtgec tcagtegtgt gettettgaa caacttctac 480
cccaaagaca tcaatgtcaa gtggaagatt gatggcagtyg aacgacaaaa tggcgtectg 540
aacagttgga ctgatcagga cagcaaagac agcacctaca gcatgagcag caccctcacg 600
ttgaccaagg acgagtatga acgacataac agctatacct gtgaggccac tcacaagaca 660
tcaacttcac ccattgtcaa gagcttcaac aggaatgagt gttag 705

<210> SEQ I
<211> LENGT.
<212> TYPE:
<213> ORGAN

D NO 137
H: 447
PRT

ISM: Mus musculus

<400> SEQUENCE: 137

Glu Val Gln
1

Ser Val Lys

Asn Met His

Gly Glu Ile

50

Lys Gly Lys
65

Met Glu Leu

Ala Arg Leu

Trp Gly Ala
115

Pro Ser Val
130

Met Val Thr
145

Thr Val Thr

Pro Ala Val

Val Pro Ser
195

His Pro Ala
210

Cys Gly Cys
225

Phe Ile Phe

Pro Lys Val

Leu Gln Gln Ser Gly

5

Met Ser Cys Lys Ala

20

Trp Val Lys Gln Asn

40

Asn Pro Asn Ser Gly

55

Ala Thr Leu Thr Val

70

Arg Ser Leu Thr Ser

85

Gly Tyr Asp Asp Ile

100

Gly Thr Thr Val Thr

120

Tyr Pro Leu Ala Pro

135

Leu Gly Cys Leu Val
150

Trp Asn Ser Gly Ser

165

Leu Gln Ser Asp Leu

180

Ser Thr Trp Pro Ser

200

Ser Ser Thr Lys Val

215

Lys Pro Cys Ile Cys
230

Pro Pro Lys Pro Lys

245

Thr Cys Val Val Val

Pro

Ser

25

Gln

Gly

Asp

Glu

Tyr

105

Val

Gly

Lys

Leu

Tyr

185

Glu

Asp

Thr

Asp

Asp

Glu

10

Gly

Gly

Ala

Lys

Asp

90

Asp

Ser

Ser

Gly

Ser

170

Thr

Thr

Lys

Val

Val
250

Ile

Leu

Tyr

Lys

Gly

Ser

75

Ser

Asp

Ser

Ala

Tyr

155

Ser

Leu

Val

Lys

Pro
235

Leu

Ser

Met Lys Pro
Thr Phe Thr
30

Thr Leu Glu
45

Tyr Asn Gln
60

Ser Thr Thr

Ala Val Tyr

Trp Tyr Phe
110

Ala Lys Thr
125

Ala Gln Thr
140

Phe Pro Glu

Gly Val His

Ser Ser Ser
190

Thr Cys Asn
205

Ile Val Pro
220
Glu Val Ser

Thr Ile Thr

Lys Asp Asp

Gly Ala
15

Asp Tyr

Trp Ile

Lys Phe

Ala Tyr
80

Tyr Cys
95

Asp Val

Thr Pro

Asn Ser

Pro Val
160

Thr Phe
175

Val Thr

Val Ala

Arg Asp

Ser Val
240

Leu Thr
255

Pro Glu
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136

-continued
260 265 270
Val Gln Phe Ser Trp Phe Val Asp Asp Val Glu Val His Thr Ala Gln
275 280 285
Thr Gln Pro Arg Glu Glu Gln Phe Asn Ser Thr Phe Arg Ser Val Ser
290 295 300
Glu Leu Pro Ile Met His Gln Asp Trp Leu Asn Gly Lys Glu Phe Lys
305 310 315 320
Cys Arg Val Asn Ser Ala Ala Phe Pro Ala Pro Ile Glu Lys Thr Ile
325 330 335
Ser Lys Thr Lys Gly Arg Pro Lys Ala Pro Gln Val Tyr Thr Ile Pro
340 345 350
Pro Pro Lys Glu Gln Met Ala Lys Asp Lys Val Ser Leu Thr Cys Met
355 360 365
Ile Thr Asp Phe Phe Pro Glu Asp Ile Thr Val Glu Trp Gln Trp Asn
370 375 380
Gly Gln Pro Ala Glu Asn Tyr Lys Asn Thr Gln Pro Ile Met Asp Thr
385 390 395 400
Asp Gly Ser Tyr Phe Ile Tyr Ser Lys Leu Asn Val Gln Lys Ser Asn
405 410 415
Trp Glu Ala Gly Asn Thr Phe Thr Cys Ser Val Leu His Glu Gly Leu
420 425 430
His Asn His His Thr Glu Lys Ser Leu Ser His Ser Pro Gly Lys
435 440 445
<210> SEQ ID NO 138
<211> LENGTH: 1344
<212> TYPE: DNA
<213> ORGANISM: Mus musculus
<400> SEQUENCE: 138
gaggtccaac tgcaacagtc tggacctgaa ctaatgaagce ctggggettce agtgaagatg 60
tcctgcaagg cttetggata tacattcact gactacaaca tgcactgggt gaagcagaac 120
caaggaaaga ccctagagtg gataggagaa attaatccta acagtggtgg tgctggctac 180
aaccagaagt tcaagggcaa ggccacattg actgtagaca agtcctccac cacagcectac 240
atggagctcee gcagectgac atctgaggac tctgcagtet attactgtge aagattggge 300
tacgatgata tctacgacga ctggtacttc gatgtctggg gegcagggac cacggtcace 360
gtectectecag ccaaaacgac acccccatct gtctatccac tggcccectgg atctgetgece 420
caaactaact ccatggtgac cctgggatge ctggtcaagg gctatttcece tgagecagtg 480
acagtgacct ggaactctgg atccctgtee ageggtgtge acaccttece agetgtectg 540
cagtctgace tctacactct gagcagetca gtgactgtece cctecagcac ctggeccage 600
gagaccgtca cctgcaacgt tgcccaccceg gecagcagca ccaaggtgga caagaaaatt 660
gtgcccaggyg attgtggttyg taagecttge atatgtacag tcccagaagt atcatctgte 720
ttcatcttee ccccaaagcece caaggatgtg ctcaccatta ctetgactece taaggtcacyg 780
tgtgttgtgg tagacatcag caaggatgat cccgaggtece agttcagetyg gtttgtagat 840
gatgtggagyg tgcacacagc tcagacgcaa ccccgggagg agcagttcaa cagcacttte 900
cgctecagtca gtgaacttce catcatgcac caggactgge tcaatggcaa ggagttcaaa 960
tgcagggtca acagtgcagc tttccctgce cccatcgaga aaaccatctce caaaaccaaa 1020
ggcagaccga aggctccaca ggtgtacacce attccacctce ccaaggagca gatggccaag 1080
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138

gataaagtca gtctgacctyg

tggcagtgga atgggcagec

gatggctett acttcatcta

aatactttca cctgctetgt

ctcteccact ctectggtaa

<210> SEQ ID NO 139
<211> LENGTH: 466
<212> TYPE: PRT
<213> ORGANISM: Mus musculus

<400> SEQUENCE: 139

catgataaca
agcggagaac
cagcaagcetce
gttacatgag

atga

Met Gly Trp Ser Trp Thr Phe Leu

1

Val

Pro

Thr

Glu

65

Gln

Thr

Tyr

Phe

Thr

145

Thr

Glu

Ser

Asn

225

Pro

Ser

Thr

Asp

Thr

305

Ser

Leu

Gly

Asp

50

Trp

Lys

Ala

Tyr

Asp

130

Thr

Asn

Pro

Thr

Val

210

Val

Arg

Ser

Leu

Pro
290

Ala

Val

5

Ser Glu Val Gln Leu Gln

20

Ala Ser Val Lys Met Ser

40

Tyr Asn Met His Trp Val

55

Ile Gly Glu Ile Asn Pro

70

Phe Lys Gly Lys Ala Thr

85

Tyr Met Glu Leu Arg Ser

100

Cys Ala Arg Leu Gly Tyr

115

120

Val Trp Gly Ala Gly Thr

135

Pro Pro Ser Val Tyr Pro
150

Ser Met Val Thr Leu Gly

165

Val Thr Val Thr Trp Asn

180

Phe Pro Ala Val Leu Gln

195

200

Thr Val Pro Ser Ser Thr

215

Ala His Pro Ala Ser Ser
230

Asp Cys Gly Cys Lys Pro

245

Val Phe Ile Phe Pro Pro

260

Thr Pro Lys Val Thr Cys

275

280

Glu Val Gln Phe Ser Trp

295

Gln Thr Gln Pro Arg Glu
310

Ser Glu Leu Pro Ile Met

gacttecttee

tacaagaaca

aatgtgcaga

ggcctgcaca

Phe

Gln

25

Cys

Lys

Asn

Leu

Leu

105

Asp

Thr

Leu

Cys

Ser

185

Ser

Trp

Thr

Cys

Lys

265

Val

Phe

Glu

His

Leu

10

Ser

Lys

Gln

Ser

Thr

90

Thr

Asp

Val

Ala

Leu

170

Gly

Asp

Pro

Lys

Ile

250

Pro

Val

Val

Gln

Gln

Leu

Gly

Ala

Asn

Gly

75

Val

Ser

Ile

Thr

Pro

155

Val

Ser

Leu

Ser

Val

235

Cys

Lys

Val

Asp

Phe
315

Asp

ctgaagacat tactgtggag
ctcagcccat catggacaca
agagcaactyg ggaggcagga

accaccatac tgagaagagc

Ser Gly Thr Ala Gly
15

Pro Glu Leu Met Lys
30

Ser Gly Tyr Thr Phe
Gln Gly Lys Thr Leu
60

Gly Ala Gly Tyr Asn
80

Asp Lys Ser Ser Thr
95

Glu Asp Ser Ala Val
110

Tyr Asp Asp Trp Tyr
125

Val Ser Ser Ala Lys
140

Gly Ser Ala Ala Gln
160

Lys Gly Tyr Phe Pro
175

Leu Ser Ser Gly Val
190

Tyr Thr Leu Ser Ser
205

Glu Thr Val Thr Cys
220

Asp Lys Lys Ile Val
240

Thr Val Pro Glu Val
255

Asp Val Leu Thr Ile
270

Asp Ile Ser Lys Asp
285

Asp Val Glu Val His
300

Asn Ser Thr Phe Arg
320

Trp Leu Asn Gly Lys

1140

1200

1260

1320

1344
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-continued

325 330 335

Glu Phe Lys Cys Arg Val Asn Ser Ala Ala Phe Pro Ala Pro Ile Glu
340 345 350
Lys Thr Ile Ser Lys Thr Lys Gly Arg Pro Lys Ala Pro Gln Val Tyr
355 360 365
Thr Ile Pro Pro Pro Lys Glu Gln Met Ala Lys Asp Lys Val Ser Leu
370 375 380

Thr Cys Met Ile Thr Asp Phe Phe Pro Glu Asp Ile Thr Val Glu Trp
385 390 395 400
Gln Trp Asn Gly Gln Pro Ala Glu Asn Tyr Lys Asn Thr Gln Pro Ile

405 410 415
Met Asp Thr Asp Gly Ser Tyr Phe Ile Tyr Ser Lys Leu Asn Val Gln

420 425 430
Lys Ser Asn Trp Glu Ala Gly Asn Thr Phe Thr Cys Ser Val Leu His
435 440 445
Glu Gly Leu His Asn His His Thr Glu Lys Ser Leu Ser His Ser Pro
450 455 460

Gly Lys
465
<210> SEQ ID NO 140
<211> LENGTH: 1401
<212> TYPE: DNA
<213> ORGANISM: Mus musculus
<400> SEQUENCE: 140
atgggatgga gctggacctt tctcettecte ctgtcaggaa ctgcaggtgt cctetcectgag 60
gteccaactge aacagtctgg acctgaacta atgaagectg gggcttcagt gaagatgtec 120
tgcaaggctt ctggatatac attcactgac tacaacatge actgggtgaa gcagaaccaa 180
ggaaagaccce tagagtggat aggagaaatt aatcctaaca gtggtggtgce tggctacaac 240
cagaagttca agggcaaggc cacattgact gtagacaagt cctccaccac agcctacatg 300
gagctccegea gectgacate tgaggactcet gecagtctatt actgtgcaag attgggctac 360
gatgatatct acgacgactg gtacttcgat gtctggggeyg cagggaccac ggtcaccgte 420
tcctecageca aaacgacacce cccatctgte tatccactgg ccectggate tgctgeccaa 480
actaactcca tggtgaccct gggatgectg gtcaaggget atttccctga gccagtgaca 540
gtgacctgga actctggatce cctgtccage ggtgtgcaca ccttcccage tgtectgeag 600
tctgacctet acactctgag cagctcagtg actgtccect ccagcacctyg gcccagegag 660
accgtcacct gcaacgttge ccacceggece agcagcacca aggtggacaa gaaaattgtg 720
cccagggatt gtggttgtaa gecttgeata tgtacagtece cagaagtatce atctgtette 780
atcttcccee caaagceccaa ggatgtgete accattacte tgactcctaa ggtcacgtgt 840
gttgtggtag acatcagcaa ggatgatccce gaggtccagt tcagetggtt tgtagatgat 900
gtggaggtge acacagctca gacgcaaccce cgggaggagce agttcaacag cactttcege 960
tcagtcagtg aacttcccat catgcaccag gactggctca atggcaagga gttcaaatgce 1020
agggtcaaca gtgcagettt ccctgeccee atcgagaaaa ccatctccaa aaccaaaggce 1080
agaccgaagg ctccacaggt gtacaccatt ccacctccca aggagcagat ggccaaggat 1140
aaagtcagtc tgacctgcat gataacagac ttcttcectg aagacattac tgtggagtgg 1200
cagtggaatg ggcagccagce ggagaactac aagaacactce agcccatcat ggacacagat 1260
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-continued

142

ggctcttact tcatctacag caagctcaat gtgcagaaga gcaactggga ggcaggaaat

actttcacct gectetgtgtt acatgaggge ctgcacaacce accatactga gaagagccte

tcccactete ctggtaaatg a

<210>
<211>
<212>
<213>
<220>
<223>
<220>
<221>
<223>

<400>

SEQ ID NO 141
LENGTH: 214

TYPE: PRT

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: Synthetic Polypeptide
FEATURE:

NAME/KEY: MISC_FEATURE
OTHER INFORMATION: Humanized Antibody Sequence

SEQUENCE: 141

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly

1

5 10 15

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Asp Ile Ser Asn Tyr

20 25 30

Leu Asn Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile

35 40 45

Tyr Tyr Thr Ser Arg Leu Leu Ser Gly Val Pro Ser Arg Phe Ser Gly

50

55 60

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro

65

70 75 80

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Gly Asp Thr Leu Pro Tyr

85 90 95

Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys Arg Thr Val Ala Ala

100 105 110

Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly

115 120 125

Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala
130 135 140

Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln

145

150 155 160

Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser

165 170 175

Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr

180 185 190

Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser

195 200 205

Phe Asn Arg Gly Glu Cys
210

<210>
<211>
<212>
<213>
<220>
<223>
<220>
<221>
<223>

<400>

SEQ ID NO 142

LENGTH: 642

TYPE: DNA

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: Synthetic Polynucleotide
FEATURE:

NAME/KEY: misc_feature

OTHER INFORMATION: Humanized Antibody Sequence

SEQUENCE: 142

gacatccaga tgacccagtce tccatcctece ctetecgecat cegtaggega ccgegtaacce

ataacatgta gagcatctca agatatttce aactatttga attggtacca acaaaaaccce

ggcaaagcac ctaaactcct catttactat acatcaagac tccteteegg cgttecatca

1320

1380

1401

60

120

180
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144

cgattectecag
gaagattttyg
ggcacaaaag
tctgatgage
cccagagagyg
gagagtgtca
ctgagcaaag
ctgagetege
<210> SEQ I

<211> LENGT.
<212> TYPE:

getecggete
caacctatta
ttgaaattaa
agttgaaatc
ccaaagtaca
cagagcagga
cagactacga
ccgtcacaaa
D NO 143

H: 236
PRT

cggcacagat

ctgtcaacaa

acgtacggtyg

tggaactgcc

gtggaaggtg

cagcaaggac

gaaacacaaa

gagcttcaac

ttcacactca ctatttcctce

ggcgatacac tcccatacac

getgcaccat ctgtctteat

tctgttgtgt gectgetgaa

gataacgecce tccaatcggg

agcacctaca gcctcageag

gtctacgect gcgaagtcac

aggggagagt gt

<213> ORGANISM: Artificial Sequence

<220> FEATU

RE:

<223> OTHER INFORMATION: Synthet

<220> FEATU

RE:

<221> NAME/KEY: MISC_FEATURE
<223> OTHER INFORMATION: Humanized Antibody Sequence

<400> SEQUENCE: 143

Met Asp Met Arg Val Pro Ala Gln

1

Leu Arg Gly

Leu Ser Ala

Gln Asp Ile

50

Ala Pro Lys
65

Pro Ser Arg

Ile Ser Ser

Gly Asp Thr

115

Lys Arg Thr
130

Glu Gln Leu
145

Phe Tyr Pro

Gln Ser Gly

Ser Thr Tyr
195

Glu Lys His
210

Ser Pro Val
225

<210> SEQ I
<211> LENGT.
<212> TYPE:

5

Ala Arg Cys Asp Ile

20

Ser Val Gly Asp Arg

Ser Asn Tyr Leu Asn

55

Leu Leu Ile Tyr Tyr

70

Phe Ser Gly Ser Gly

85

Leu Gln Pro Glu Asp

100

Leu Pro Tyr Thr Phe

120

Val Ala Ala Pro Ser

135

Lys Ser Gly Thr Ala
150

Arg Glu Ala Lys Val

165

Asn Ser Gln Glu Ser

180

Ser Leu Ser Ser Thr

200

Lys Val Tyr Ala Cys

215

Thr Lys Ser Phe Asn
230

D NO 144
H: 708
DNA

ic Polypeptide

Leu Leu Gly Leu Leu Leu
10

Gln Met Thr Gln Ser Pro
25 30

Val Thr Ile Thr Cys Arg
45

Trp Tyr Gln Gln Lys Pro
60

Thr Ser Arg Leu Leu Ser
75

Ser Gly Thr Asp Phe Thr
90

Phe Ala Thr Tyr Tyr Cys
105 110

Gly Gly Gly Thr Lys Val
125

Val Phe Ile Phe Pro Pro
140

Ser Val Val Cys Leu Leu
155

Gln Trp Lys Val Asp Asn
170

Val Thr Glu Gln Asp Ser
185 190

Leu Thr Leu Ser Lys Ala
205

Glu Val Thr His Gln Gly
220

Arg Gly Glu Cys
235

cctecaacca
attcggegge
cttecegeca
taacttctat
taactcccag
caccctgacy

ccatcaggge

Leu Trp
15

Ser Ser

Ala Ser

Gly Lys

Gly Val

80

Leu Thr
95

Gln Gln

Glu Ile

Ser Asp

Asn Asn

160
Ala Leu
175
Lys Asp

Asp Tyr

Leu Ser

240

300

360

420

480

540

600

642
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-continued

146

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic Polynucleotide
<220> FEATURE:

<221> NAME/KEY: misc_feature

<223> OTHER INFORMATION: Humanized Antibody Sequence

<400> SEQUENCE: 144

atggacatga gggtcccege tcagetectg gggetectge tactetgget ccgaggtgece

agatgtgaca tccagatgac ccagtcteca tectecctet cegeatcegt aggegaccege

gtaaccataa catgtagagc atctcaagat atttccaact atttgaattg gtaccaacaa

aaacccggca aagcacctaa actcctcatt tactatacat caagactect cteeggegtt

ccatcacgat tctcaggete cggetecgge acagatttea cactcactat ttectcccte

caaccagaag attttgcaac ctattactgt caacaaggeg atacactccce atacacatte

ggcggeggca caaaagttga aattaaacgt acggtggetg caccatctgt ctteatette

ccgecatetyg atgagcagtt gaaatctgga actgectetg ttgtgtgect getgaataac

ttctatccca gagaggccaa agtacagtgg aaggtggata acgeccteca atcgggtaac

tcccaggaga gtgtcacaga gcaggacage aaggacagea cctacagect cagcagcacce

ctgacgctga gcaaagcaga ctacgagaaa cacaaagtcet acgectgega agtcacccat

cagggcctga gctegecegt cacaaagage ttcaacaggg gagagtgt

<210> SEQ ID NO 145

<211> LENGTH: 449

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic Polypeptide

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<223> OTHER INFORMATION: Humanized Antibody Sequence

<400> SEQUENCE: 145

Glu
1
Ser
Asn
Gly
Lys
65

Met

Ala

Trp

Pro

Thr

145

Thr

Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
5 10 15

Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asp Tyr
20 25 30

Met His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45

Glu Ile Asn Pro Asn Ser Gly Gly Ala Gly Tyr Asn Gln Lys Phe
50 55 60

Gly Arg Val Thr Met Thr Thr Asp Thr Ser Thr Ser Thr Ala Tyr
70 75 80

Glu Leu Arg Ser Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Arg Leu Gly Tyr Asp Asp Ile Tyr Asp Asp Trp Tyr Phe Asp Val
100 105 110

Gly Gln Gly Thr Thr Val Thr Val Ser Ser Ala Ser Thr Lys Gly
115 120 125

Ser Val Phe Pro Leu Ala Pro Cys Ser Arg Ser Thr Ser Glu Ser
130 135 140

Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val
150 155 160

Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe
165 170 175

60

120

180

240

300

360

420

480

540

600

660

708
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ued

148

Pro Ala Val
Thr Val Pro
195

Asp His Lys
210

Cys Cys Val
225

Ser Val Phe

Arg Thr Pro

Pro Glu Val
275

Ala Lys Thr
290

Val Ser Val
305

Tyr Lys Cys

Thr Ile Ser

Leu Pro Pro
355

Cys Leu Val
370

Ser Asn Gly
385

Asp Ser Asp

Ser Arg Trp

Ala Leu His

435

Lys

Leu

180

Ser

Pro

Glu

Leu

Glu

260

Gln

Lys

Leu

Lys

Lys

340

Ser

Lys

Gln

Gly

Gln

420

Asn

Gln

Ser

Ser

Cys

Phe

245

Val

Phe

Pro

Thr

Val

325

Thr

Arg

Gly

Pro

Ser

405

Gln

His

<210> SEQ ID NO 146

<211> LENGT.
<212> TYPE:

H:
DNA

1347

Ser Ser Gly
Asn Phe Gly
200

Asn Thr Lys
215

Pro Pro Cys
230

Pro Pro Lys

Thr Cys Val

Asn Trp Tyr

280

Arg Glu Glu
295

Val Val His
310

Ser Asn Lys

Lys Gly Gln

Glu Glu Met

360

Phe Tyr Pro
375

Glu Asn Asn
390

Phe Phe Leu

Gly Asn Val

Tyr Thr Gln
440

Leu

185

Thr

Val

Pro

Pro

Val

265

Val

Gln

Gln

Gly

Pro

345

Thr

Ser

Tyr

Tyr

Phe

425

Lys

<213> ORGANISM: Artificial Sequence

<220> FEATU

<223> OTHER INFORMATION:

<220> FEATU

RE:

RE:

<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: Humanized Antibody Sequence

<400> SEQUENCE:

gaggtgcage

tcttgtaaag

ccaggacaag

aatcaaaaat

atggaactge

tatgatgata

gtctctagty

146

tggtgcagag cggcgccgag

caagcggata tacatttaca

gattggaatg gatgggcgaa

tcaaagggag agttacaatg

gatcacttag aagcgacgat

tatatgatga ctggtatttc

cctecaccaa gggeccateg

Tyr

Gln

Asp

Ala

Lys

250

Val

Asp

Phe

Asp

Leu

330

Arg

Lys

Asp

Lys

Ser

410

Ser

Ser

Ser

Thr

Lys

Pro

235

Asp

Asp

Gly

Asn

Trp

315

Pro

Glu

Asn

Ile

Thr

395

Lys

Cys

Leu

gtaaaaaaac

gattacaaca

attaacccta

acaacagaca

acagctgtat

gatgtttggg

gtctteccee

Leu Ser Ser
190

Tyr Thr Cys
205

Thr Val Glu
220

Pro Val Ala

Thr Leu Met

Val Ser His

270

Val Glu Val
285

Ser Thr Phe
300

Leu Asn Gly

Ala Pro Ile

Pro Gln Val

350

Gln Val Ser
365

Ala Val Glu
380

Thr Pro Pro

Leu Thr Val

Ser Val Met
430

Ser Leu Ser
445

Synthetic Polynucleotide

caggagcaag

tgcattgggt

atagtggagg

caagcacttce

actattgege

gccagggaac

tggecgeecty

Val Val

Asn Val

Arg Lys

Gly Pro

240

Ile Ser
255

Glu Asp

His Asn

Arg Val

Lys Glu
320

Glu Lys
335

Tyr Thr

Leu Thr

Trp Glu

Met Leu
400

Asp Lys
415

His Glu

Pro Gly

cgttaaagtt
aagacaagcg
agcaggctac
aacagcatat
acgacttggyg
aacagttacc

ctccaggage

60

120

180

240

300

360

420
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150

-continued
accteccgaga gcacagegge cctgggetge ctggtcaagg actacttecce cgaaccggtg 480
acggtgtcegt ggaactcagg cgctctgacce ageggegtge acaccttece agetgtecta 540
cagtecctcag gactctactce cctcagecage gtggtgaceyg tgccectccag caacttegge 600
acccagacct acacctgcaa cgtagatcac aagcccagea acaccaaggt ggacaagaca 660
gttgagegea aatgttgtgt cgagtgccca ccgtgeccag caccacctgt ggcaggaccyg 720
tcagtecttee tettecccce aaaacccaag gacaccctea tgatctcceeg gaccectgag 780
gtcacgtgeyg tggtggtgga cgtgagccac gaagacccceg aggtccagtt caactggtac 840
gtggacggeyg tggaggtgca taatgccaag acaaagccac gggaggagca gttcaacagce 900
acgttcegtyg tggtcagegt cctcacegtt gtgcaccagyg actggctgaa cggcaaggag 960
tacaagtgca aggtctccaa caaaggectce ccageccceca tcgagaaaac catctccaaa 1020
accaaagggc agccccgaga accacaggtg tacaccctge cceccatccecyg ggaggagatg 1080
accaagaacc aggtcagcct gacctgectg gtcaaagget tctaccccag cgacatcgece 1140
gtggagtggyg agagcaatgg gcagccggag aacaactaca agaccacacc tcccatgcetg 1200
gactccgacg gctecttett cctcectacage aagctcaccg tggacaagag caggtggcag 1260
caggggaacg tcttctcatg ctececgtgatg catgaggctce tgcacaacca ctacacgcag 1320
aagagcctcet ccctgtctec gggtaaa 1347

<210> SEQ I
<211> LENGT.
<212> TYPE:

D NO 147
H: 468
PRT

<213> ORGANISM: Artificial Sequence

<220> FEATU

<223> OTHER INFORMATION:

<220> FEATU

RE:

RE:

<221> NAME/KEY: MISC_FEATURE
<223> OTHER INFORMATION: Humanized Antibody Sequence

<400> SEQUENCE: 147

Met Asp Trp
1

Ala His Ser
Pro Gly Ala
35

Thr Asp Tyr
50

Glu Trp Met
65

Gln Lys Phe

Thr Ala Tyr
Tyr Tyr Cys
115

Phe Asp Val
130

Thr Lys Gly
145

Ser Glu Ser

Thr Trp Arg Ile Leu

5

Glu Val Gln Leu Val

20

Ser Val Lys Val Ser

40

Asn Met His Trp Val

55

Gly Glu Ile Asn Pro

Lys Gly Arg Val Thr

85

Met Glu Leu Arg Ser

100

Ala Arg Leu Gly Tyr

120

Trp Gly Gln Gly Thr

135

Pro Ser Val Phe Pro
150

Thr Ala Ala Leu Gly

165

Phe

Gln

25

Cys

Arg

Asn

Met

Leu

105

Asp

Thr

Leu

Cys

Leu

10

Ser

Lys

Gln

Ser

Thr

90

Arg

Asp

Val

Ala

Leu
170

Val

Gly

Ala

Ala

Gly

Thr

Ser

Ile

Thr

Pro

155

Val

Synthetic Polypeptide

Ala Ala Ala
Ala Glu Val
30

Ser Gly Tyr
45

Pro Gly Gln
60

Gly Ala Gly

Asp Thr Ser

Asp Asp Thr
110

Tyr Asp Asp
125

Val Ser Ser
140

Cys Ser Arg

Lys Asp Tyr

Thr Gly
15

Lys Lys

Thr Phe

Gly Leu

Tyr Asn
80

Thr Ser
95

Ala Val

Trp Tyr

Ala Ser

Ser Thr

160

Phe Pro
175
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152

Glu Pro Val
His Thr Phe
195

Ser Val Val
210

Cys Asn Val
225

Glu Arg Lys

Ala Gly Pro

Met Ile Ser

275

His Glu Asp
290

Val His Asn

Phe Arg Val

Gly Lys Glu

Ile Glu Lys

355

Val Tyr Thr
370

Ser Leu Thr
385

Glu Trp Glu

Pro Met Leu

Val Asp Lys

435

Met His Glu
450

Ser Pro Gly
465

<210> SEQ I
<211> LENGT.
<212> TYPE:

Thr Val Ser Trp Asn

180

Pro Ala Val Leu Gln

200

Thr Val Pro Ser Ser

215

Asp His Lys Pro Ser
230

Cys Cys Val Glu Cys

245

Ser Val Phe Leu Phe

260

Arg Thr Pro Glu Val

280

Pro Glu Val Gln Phe

295

Ala Lys Thr Lys Pro
310

Val Ser Val Leu Thr

325

Tyr Lys Cys Lys Val

340

Thr Ile Ser Lys Thr

360

Leu Pro Pro Ser Arg

375

Cys Leu Val Lys Gly
390

Ser Asn Gly Gln Pro

405

Asp Ser Asp Gly Ser

420

Ser Arg Trp Gln Gln

440

Ala Leu His Asn His

Lys

D NO 148
H: 1404
DNA

455

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 148

atggactgga

gtgcagctgg

tgtaaagcaa

ggacaaggat

caaaaattca

gaactgcgat

gatgatatat

cctggaggat

tgcagagcgg

geggatatac

tggaatggat

aagggagagt

cacttagaag

atgatgactg

cctettetty

cgcecgaggta

atttacagat

gggcgaaatt

tacaatgaca

cgacgataca

gtatttcgat

Ser

185

Ser

Asn

Asn

Pro

Pro

265

Thr

Asn

Arg

Val

Ser

345

Lys

Glu

Phe

Glu

Phe

425

Gly

Tyr

Gly

Ser

Phe

Thr

Pro

250

Pro

Cys

Trp

Glu

Val

330

Asn

Gly

Glu

Tyr

Asn

410

Phe

Asn

Thr

Ala

Gly

Gly

Lys

235

Cys

Lys

Val

Tyr

Glu

315

His

Lys

Gln

Met

Pro

395

Asn

Leu

Val

Gln

gtggcagcag

aaaaaaccag

tacaacatgc

aaccctaata

acagacacaa

getgtatact

gtttggggcc

Leu Thr Ser
190

Leu Tyr Ser
205

Thr Gln Thr
220

Val Asp Lys

Pro Ala Pro

Pro Lys Asp

270

Val Val Asp
285

Val Asp Gly
300

Gln Phe Asn

Gln Asp Trp

Gly Leu Pro
350

Pro Arg Glu
365

Thr Lys Asn
380

Ser Asp Ile

Tyr Lys Thr

Tyr Ser Lys
430

Phe Ser Cys
445

Lys Ser Leu
460

ccacaggage
gagcaagegt
attgggtaag
gtggaggagce
gcacttcaac
attgcgcacyg

agggaacaac

Gly Val

Leu Ser

Tyr Thr

Thr Val
240

Pro Val
255

Thr Leu

Val Ser

Val Glu

Ser Thr
320

Leu Asn
335

Ala Pro

Pro Gln

Gln Val

Ala Val
400

Thr Pro
415

Leu Thr

Ser Val

Ser Leu

ccacteccgag
taaagtttct
acaagcgeca
aggctacaat
agcatatatg
acttgggtat

agttaccgte

60

120

180

240

300

360

420
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-continued
tctagtgect ccaccaaggg cccatceggte ttecccectgg cgecctgete caggagcace 480
tcecgagagea cagceggecoct gggctgectg gtcaaggact acttceccccega accggtgacyg 540
gtgtcgtgga actcaggcge tctgaccage ggcegtgcaca cctteccage tgtectacag 600
tcctecaggac tctacteect cagcagegtg gtgaccegtge cctecagcaa ctteggcace 660
cagacctaca cctgcaacgt agatcacaag cccagcaaca ccaaggtgga caagacagtt 720
gagcgcaaat gttgtgtcga gtgeccaccg tgcccagcac cacctgtgge aggaccgtca 780
gtettectet tecccccaaa acccaaggac accctcatga tcetcceggac cectgaggte 840
acgtgegtgg tggtggacgt gagccacgaa gaccccgagg tcecagttcaa ctggtacgtg 900
gacggcegtygyg aggtgcataa tgccaagaca aagccacggg aggagcagtt caacagcacyg 960
ttecegtgtgg tcagecgtect caccgttgtg caccaggact ggctgaacgg caaggagtac 1020
aagtgcaagg tctccaacaa aggcctecca geccccateg agaaaaccat ctccaaaacce 1080
aaagggcagce cccgagaacc acaggtgtac accctgcecce catcccggga ggagatgace 1140
aagaaccagg tcagcctgac ctgcctggtce aaaggcttcect accccagcga catcgcecgtg 1200
gagtgggaga gcaatgggca gccggagaac aactacaaga ccacacctcc catgetggac 1260
tcecgacgget ccttettect ctacagcaag ctcaccgtgg acaagagcag gtggcagcag 1320
gggaacgtct tctcatgcte cgtgatgcat gaggctctgce acaaccacta cacgcagaag 1380
agcctcectece tgtctceccggg taaa 1404

<210> SEQ I
<211> LENGT.
<212> TYPE:
<213> ORGAN

D NO 149
H: 214
PRT

ISM: Mus musculus

<400> SEQUENCE: 149

Asp Ile Gln
1

Asp Arg Val

Leu Asn Trp

Phe Tyr Thr
50

Ser Gly Ser
65

Glu Asp Ile

Thr Phe Gly

Pro Thr Val
115

Gly Ala Ser
130

Asn Val Lys
145
Asn Ser Trp

Ser Thr Leu

Thr Cys Glu

Met Thr Gln Thr Thr

5

Thr Ile Ser Cys Arg

20

Phe Gln Gln Lys Pro

40

Ser Arg Leu His Ser

55

Gly Thr Asp Tyr Ser

70

Ala Thr Tyr Phe Cys

85

Gly Gly Thr Lys Leu

100

Ser Ile Phe Pro Pro

120

Val Val Cys Phe Leu

135

Trp Lys Ile Asp Gly
150

Thr Asp Gln Asp Ser

165

Thr Leu Thr Lys Asp

180

Ala Thr His Lys Thr

Ser

Ala

25

Asp

Gly

Leu

Gln

Glu

105

Ser

Asn

Ser

Lys

Glu
185

Ser

Ser

10

Ser

Gly

Val

Thr

Gln

90

Ile

Ser

Asn

Glu

Asp
170

Tyr

Thr

Leu

Gln

Thr

Pro

Ile

75

Gly

Arg

Glu

Phe

Arg
155
Ser

Glu

Ser

Ser Ala Ser
Asp Ile Ser
30

Leu Lys Leu
45

Ser Arg Phe
60

Ser Asn Leu

Asp Thr Leu

Arg Ala Asp
110

Gln Leu Thr
125

Tyr Pro Lys
140

Gln Asn Gly

Thr Tyr Ser

Arg His Asn

190

Pro Ile Val

Leu Gly
15

Asn Tyr

Leu Ile

Ser Gly

Glu Gln
80

Pro Tyr
95

Ala Ala

Ser Gly

Asp Ile

Val Leu

160

Met Ser
175

Ser Tyr

Lys Ser
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156

-continued
195 200 205
Phe Asn Arg Asn Glu Cys
210
<210> SEQ ID NO 150
<211> LENGTH: 645
<212> TYPE: DNA
<213> ORGANISM: Mus musculus
<400> SEQUENCE: 150
gatatccaga tgacacagac tacatcctcce ctgtctgect ctetgggaga cagagtcacce 60
atcagttgca gggcaagtca ggacattagc aattatttaa actggtttca gcagaaacca 120
gatggaactc ttaaactcct gatcttctac acatcaagat tacactcagg agttccatca 180
aggttcagtg gcagtgggtc tggaacagat tattctcteca ccattagcaa cctggagcaa 240
gaagatattyg ccacttactt ttgccaacag ggtgatacge tteccgtacac gttcegggggyg 300
gggaccaagce tggaaataag acgggctgat getgcaccaa ctgtatccat cttceccacca 360
tccagtgage agttaacatc tggaggtgec tcagtegtgt gettettgaa caacttctac 420
cccaaagaca tcaatgtcaa gtggaagatt gatggcagtyg aacgacaaaa tggcgtectg 480
aacagttgga ctgatcagga cagcaaagac agcacctaca gcatgagcag caccctcacg 540
ttgaccaagg acgagtatga acgacataac agctatacct gtgaggccac tcacaagaca 600
tcaacttcac ccattgtcaa gagcttcaac aggaatgagt gttag 645

<210> SEQ I
<211> LENGT.
<212> TYPE:
<213> ORGAN

D NO 151
H: 234
PRT

ISM: Mus musculus

<400> SEQUENCE: 151

Met Met Ser
1

Gly Thr Arg

Ala Ser Leu
35

Ile Ser Asn
50

Lys Leu Leu
65

Arg Phe Ser

Asn Leu Glu

Thr Leu Pro
115

Ala Asp Ala
130

Leu Thr Ser
145

Pro Lys Asp

Asn Gly Val

Ser Ala Gln Phe Leu

5

Cys Asp Ile Gln Met

20

Gly Asp Arg Val Thr

40

Tyr Leu Asn Trp Phe

55

Ile Phe Tyr Thr Ser

70

Gly Ser Gly Ser Gly

Gln Glu Asp Ile Ala

100

Tyr Thr Phe Gly Gly

120

Ala Pro Thr Val Ser

135

Gly Gly Ala Ser Val
150

Ile Asn Val Lys Trp

165

Leu Asn Ser Trp Thr

180

Gly

Thr

25

Ile

Gln

Arg

Thr

Thr

105

Gly

Ile

Val

Lys

Asp
185

Leu

10

Gln

Ser

Gln

Leu

Asp

Tyr

Thr

Phe

Cys

Ile
170

Gln

Leu

Thr

Cys

Lys

His

75

Tyr

Phe

Lys

Pro

Phe
155

Asp

Asp

Leu Leu Cys
Thr Ser Ser
30

Arg Ala Ser
45

Pro Asp Gly
60

Ser Gly Val

Ser Leu Thr

Cys Gln Gln
110

Leu Glu Ile
125

Pro Ser Ser
140

Leu Asn Asn

Gly Ser Glu

Ser Lys Asp
190

Phe Gln
15

Leu Ser

Gln Asp

Thr Leu

Pro Ser

80

Ile Ser

Gly Asp

Arg Arg

Glu Gln

Phe Tyr
160

Arg Gln
175

Ser Thr
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157 158

-continued

Tyr Ser Met Ser Ser Thr Leu Thr Leu Thr Lys Asp Glu Tyr Glu Arg
195 200 205

His Asn Ser Tyr Thr Cys Glu Ala Thr His Lys Thr Ser Thr Ser Pro
210 215 220

Ile Val Lys Ser Phe Asn Arg Asn Glu Cys
225 230

<210> SEQ ID NO 152

<211> LENGTH: 705

<212> TYPE: DNA

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 152

atgatgtcct ctgctcagtt ccttggtete ctgttgetet gttttcaagyg taccagatgt 60
gatatccaga tgacacagac tacatcctcce ctgtctgect ctetgggaga cagagtcacce 120
atcagttgca gggcaagtca ggacattagc aattatttaa actggtttca gcagaaacca 180
gatggaactc ttaaactcct gatcttctac acatcaagat tacactcagg agttccatca 240
aggttcagtg gcagtgggtc tggaacagat tattctcteca ccattagcaa cctggagcaa 300
gaagatattyg ccacttactt ttgccaacag ggtgatacge tteccgtacac gttcegggggyg 360
gggaccaagce tggaaataag acgggctgat getgcaccaa ctgtatccat cttceccacca 420
tccagtgage agttaacatc tggaggtgec tcagtegtgt gettettgaa caacttctac 480
cccaaagaca tcaatgtcaa gtggaagatt gatggcagtyg aacgacaaaa tggcgtectg 540
aacagttgga ctgatcagga cagcaaagac agcacctaca gcatgagcag caccctcacg 600
ttgaccaagg acgagtatga acgacataac agctatacct gtgaggccac tcacaagaca 660
tcaacttcac ccattgtcaa gagcttcaac aggaatgagt gttag 705

<210> SEQ ID NO 153

<211> LENGTH: 447

<212> TYPE: PRT

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 153

Glu Val Gln Leu Gln Gln Ser Gly Pro Glu Leu Met Lys Pro Gly Ala
1 5 10 15

Ser Val Lys Met Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asp Tyr
20 25 30

Asn Met His Trp Val Lys Gln Asn Gln Gly Lys Ser Leu Glu Trp Ile
35 40 45

Gly Glu Ile Asn Pro Asn Ser Gly Gly Ser Gly Tyr Asn Gln Lys Phe
50 55 60

Lys Gly Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr
65 70 75 80

Met Glu Leu Arg Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Leu Val Tyr Asp Gly Ser Tyr Glu Asp Trp Tyr Phe Asp Val
100 105 110

Trp Gly Ala Gly Thr Thr Val Thr Val Ser Ser Ala Lys Thr Thr Pro
115 120 125

Pro Ser Val Tyr Pro Leu Ala Pro Gly Ser Ala Ala Gln Thr Asn Ser
130 135 140

Met Val Thr Leu Gly Cys Leu Val Lys Gly Tyr Phe Pro Glu Pro Val
145 150 155 160
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160

Thr

Pro

Cys
225
Phe

Pro

Thr

Glu

305

Cys

Ser

Pro

Ile

Gly

385

Asp

Trp

Val

Ala

Pro

Pro

210

Gly

Ile

Lys

Gln

Gln

290

Leu

Arg

Lys

Pro

Thr

370

Gln

Gly

Glu

Asn

Thr

Val

Ser

195

Ala

Cys

Phe

Val

Phe

275

Pro

Pro

Val

Thr

Lys

355

Asp

Pro

Ser

Ala

His
435

Trp Asn Ser Gly Ser

165

Leu Gln Ser Asp Leu

180

Ser Thr Trp Pro Ser

200

Ser Ser Thr Lys Val

215

Lys Pro Cys Ile Cys
230

Pro Pro Lys Pro Lys

245

Thr Cys Val Val Val

260

Ser Trp Phe Val Asp

280

Arg Glu Glu Gln Phe

295

Ile Met His Gln Asp
310

Asn Ser Ala Ala Phe

325

Lys Gly Arg Pro Lys

340

Glu Gln Met Ala Lys

360

Phe Phe Pro Glu Asp

375

Ala Glu Asn Tyr Lys
390

Tyr Phe Ile Tyr Ser

405

Gly Asn Thr Phe Thr

420

His Thr Glu Lys Ser

<210> SEQ ID NO 154
<211> LENGTH: 1344
<212> TYPE: DNA

<213> ORGANISM: Mus

<400> SEQUENCE: 154

gaggtccage

tcctgcaagy

caaggaaaga

aaccaaaagt

atggagctcc

tacgatggca

gtctecteag

caaactaact

acagtgacct

tgcaacagtc

cttetggata

gectagagty

tcaaaggcaa

gcagcctgac

gctacgagga

ccaaaacgac

ccatggtgac

ggaactctgg

440

musculus

tggacctgaa

cacattcact

gataggagaa

ggccacattyg

atctgaggac

ctggtactte

acccccatcet

cctgggatge

atcecctgtec

Leu

Tyr

185

Glu

Asp

Thr

Asp

Asp

265

Asp

Asn

Trp

Pro

Ala

345

Asp

Ile

Asn

Lys

Cys

425

Leu

Ser

170

Thr

Thr

Lys

Val

Val

250

Ile

Val

Ser

Leu

Ala

330

Pro

Lys

Thr

Thr

Leu

410

Ser

Ser

Ser

Leu

Val

Lys

Pro

235

Leu

Ser

Glu

Thr

Asn

315

Pro

Gln

Val

Val

Gln

395

Asn

Val

His

ctaatgaagc

gactacaaca

attaatccta

actgtagaca

tctgcagtet

gatgtctggg

gtctatccac

ctggtcaagyg

agcggtgtge

Gly Val His
Ser Ser Ser
190

Thr Cys Asn
205

Ile Val Pro
220

Glu Val Ser

Thr Ile Thr

Lys Asp Asp

270

Val His Thr
285

Phe Arg Ser
300

Gly Lys Glu

Ile Glu Lys

Val Tyr Thr
350

Ser Leu Thr
365

Glu Trp Gln
380

Pro Ile Met

Val Gln Lys

Leu His Glu
430

Ser Pro Gly
445

ctggggette
tgcactgggt
acagtggtgg
agtcttccag
attactgtge
gegeagggac
tggccectyy
gcetatttece

acaccttecce

Thr Phe
175

Val Thr

Val Ala

Arg Asp

Ser Val

240

Leu Thr
255

Pro Glu

Ala Gln

Val Ser

Phe Lys
320

Thr Ile
335

Ile Pro

Cys Met

Trp Asn

Asp Thr
400

Ser Asn
415

Gly Leu

Lys

agtgaagatg
gaaacagaac
tagtggctac
cacagcctac
aagattggtce
cacggtcace
atctgetgee
tgagccagty

agctgtectyg

60

120

180

240

300

360

420

480

540
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-continued
cagtctgace tctacactct gagcagetca gtgactgtece cctecagcac ctggeccage 600
gagaccgtca cctgcaacgt tgcccaccceg gecagcagca ccaaggtgga caagaaaatt 660
gtgcccaggyg attgtggttyg taagecttge atatgtacag tcccagaagt atcatctgte 720
ttcatcttee ccccaaagcece caaggatgtg ctcaccatta ctetgactece taaggtcacyg 780
tgtgttgtgg tagacatcag caaggatgat cccgaggtece agttcagetyg gtttgtagat 840
gatgtggagyg tgcacacagc tcagacgcaa ccccgggagg agcagttcaa cagcacttte 900
cgctecagtca gtgaacttce catcatgcac caggactgge tcaatggcaa ggagttcaaa 960
tgcagggtca acagtgcagc tttccctgce cccatcgaga aaaccatctce caaaaccaaa 1020
ggcagaccga aggctccaca ggtgtacacce attccacctce ccaaggagca gatggccaag 1080
gataaagtca gtctgacctg catgataaca gacttcttec ctgaagacat tactgtggag 1140
tggcagtgga atgggcagcc agcggagaac tacaagaaca ctcagcccat catggacaca 1200
gatggctcectt acttcatcta cagcaagctc aatgtgcaga agagcaactg ggaggcagga 1260
aatactttca cctgctctgt gttacatgag ggcctgcaca accaccatac tgagaagagc 1320
ctcteccact ctcectggtaa atga 1344

<210> SEQ I
<211> LENGT.
<212> TYPE:

D NO 155
H: 466
PRT

<213> ORGANISM: Mus musculus

<400> SEQUE:

Met Gly Trp
1

Val Leu Ser
Pro Gly Ala

35
Thr Asp Tyr
Glu Trp Ile
65

Gln Lys Phe

Thr Ala Tyr

Tyr Tyr Cys

115

Phe Asp Val
130

Thr Thr Pro
145

Thr Asn Ser

Glu Pro Val

His Thr Phe
195

Ser Val Thr
210

NCE: 155

Ser Trp Thr Phe Leu

5

Glu Val Gln Leu Gln

20

Ser Val Lys Met Ser

40

Asn Met His Trp Val

Gly Glu Ile Asn Pro

70

Lys Gly Lys Ala Thr

85

Met Glu Leu Arg Ser

100

Ala Arg Leu Val Tyr

120

Trp Gly Ala Gly Thr

135

Pro Ser Val Tyr Pro
150

Met Val Thr Leu Gly

165

Thr Val Thr Trp Asn

180

Pro Ala Val Leu Gln

200

Val Pro Ser Ser Thr

215

Phe

Gln

25

Cys

Lys

Asn

Leu

Leu

105

Asp

Thr

Leu

Cys

Ser

185

Ser

Trp

Leu

10

Ser

Lys

Gln

Ser

Thr

90

Thr

Gly

Val

Ala

Leu
170
Gly

Asp

Pro

Leu

Gly

Ala

Asn

Gly

75

Val

Ser

Ser

Thr

Pro

155

Val

Ser

Leu

Ser

Ser Gly Thr
Pro Glu Leu
30

Ser Gly Tyr
45

Gln Gly Lys
60

Gly Ser Gly

Asp Lys Ser

Glu Asp Ser

110

Tyr Glu Asp
125

Val Ser Ser
140

Gly Ser Ala

Lys Gly Tyr

Leu Ser Ser

190

Tyr Thr Leu
205

Glu Thr Val
220

Ala Gly
15

Met Lys

Thr Phe

Ser Leu

Tyr Asn

80

Ser Ser
95

Ala Val

Trp Tyr

Ala Lys

Ala Gln
160

Phe Pro
175
Gly Val

Ser Ser

Thr Cys
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164

Asn Val Ala
225

Pro Arg Asp

Ser Ser Val

Thr Leu Thr

275

Asp Pro Glu
290

Thr Ala Gln
305

Ser Val Ser

Glu Phe Lys

Lys Thr Ile

355

Thr Ile Pro
370

Thr Cys Met
385

Gln Trp Asn

Met Asp Thr

Lys Ser Asn

435

Glu Gly Leu
450

Gly Lys
465

<210> SEQ I
<211> LENGT.
<212> TYPE:

His Pro Ala Ser Ser
230

Cys Gly Cys Lys Pro

245

Phe Ile Phe Pro Pro

260

Pro Lys Val Thr Cys

280

Val Gln Phe Ser Trp

295

Thr Gln Pro Arg Glu
310

Glu Leu Pro Ile Met

325

Cys Arg Val Asn Ser

340

Ser Lys Thr Lys Gly

360

Pro Pro Lys Glu Gln

375

Ile Thr Asp Phe Phe
390

Gly Gln Pro Ala Glu

405

Asp Gly Ser Tyr Phe

420

Trp Glu Ala Gly Asn

440

His Asn His His Thr

D NO 156
H: 1401
DNA

455

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 156

atgggatgga

gtccagetge

tgcaaggett

ggaaagagcce

caaaagttca

gagcteccgcea

gatggcagcet

tccteageca

actaactcca

gtgacctgga

tctgacctet

accgtcacct

getggaccett

aacagtctgg

ctggatacac

tagagtggat

aaggcaaggc

gectgacatce

acgaggactg

aaacgacacc

tggtgaccct

actctggatce

acactctgag

gcaacgttge

tctettecte

acctgaacta

attcactgac

aggagaaatt

cacattgact

tgaggactct

gtacttcgat

cccatetgte

gggatgcctg

cctgtecage

cagctcagtyg

ccacceggec

Thr

Cys

Lys

265

Val

Phe

Glu

His

Ala

345

Arg

Met

Pro

Asn

Ile

425

Thr

Glu

Lys

Ile

250

Pro

Val

Val

Gln

Gln

330

Ala

Pro

Ala

Glu

Tyr

410

Tyr

Phe

Lys

Val

235

Cys

Lys

Val

Asp

Phe

315

Asp

Phe

Lys

Lys

Asp

395

Lys

Ser

Thr

Ser

ctgtcaggaa

atgaagccetyg

tacaacatgc

aatcctaaca

gtagacaagt

gcagtctatt

gtetggggeg

tatccactgg

gtcaagggcet

ggtgtgcaca

actgteccect

agcagcacca

Asp Lys Lys

Thr Val Pro

Asp Val Leu

270

Asp Ile Ser
285

Asp Val Glu
300

Asn Ser Thr

Trp Leu Asn

Pro Ala Pro
350

Ala Pro Gln
365

Asp Lys Val
380

Ile Thr Val

Asn Thr Gln

Lys Leu Asn
430

Cys Ser Val
445

Leu Ser His
460

ctgcaggtgt
gggcettcagt
actgggtgaa
gtggtggtag
ctteccageac
actgtgcaag
cagggaccac
ccectggate
atttcectga
cctteccage

ccagcacctyg

aggtggacaa

Ile Val
240

Glu Val
255

Thr Ile

Lys Asp

Val His

Phe Arg
320

Gly Lys
335

Ile Glu

Val Tyr

Ser Leu

Glu Trp
400

Pro Ile
415

Val Gln

Leu His

Ser Pro

cctetetgag
gaagatgtce
acagaaccaa
tggctacaac
agcctacatg
attggtctac
ggtcaccgte
tgctgeccaa
gccagtgaca
tgtcctgeag
geccagegag

gaaaattgtg

60

120

180

240

300

360

420

480

540

600

660

720
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cccagggatt gtggttgtaa gecttgeata tgtacagtece cagaagtatce atctgtette 780
atcttcccee caaagceccaa ggatgtgete accattacte tgactcctaa ggtcacgtgt 840
gttgtggtag acatcagcaa ggatgatccce gaggtccagt tcagetggtt tgtagatgat 900
gtggaggtge acacagctca gacgcaaccce cgggaggagce agttcaacag cactttcege 960
tcagtcagtg aacttcccat catgcaccag gactggctca atggcaagga gttcaaatgce 1020
agggtcaaca gtgcagettt ccctgeccee atcgagaaaa ccatctccaa aaccaaaggce 1080
agaccgaagg ctccacaggt gtacaccatt ccacctccca aggagcagat ggccaaggat 1140
aaagtcagtc tgacctgcat gataacagac ttcttcectg aagacattac tgtggagtgg 1200
cagtggaatg ggcagccagce ggagaactac aagaacactce agcccatcat ggacacagat 1260
ggctcttact tcatctacag caagctcaat gtgcagaaga gcaactggga ggcaggaaat 1320
actttcacct gectctgtgtt acatgagggc ctgcacaacc accatactga gaagagcctce 1380
tceccactete ctggtaaatg a 1401

<210> SEQ ID NO 157
<211> LENGTH: 214

<212> TYPE:

PRT

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 157

Asp Ile Gln Met Thr Gln Thr Thr

1

Asp Arg Val

Leu Tyr Trp

35

Tyr Tyr Thr

50

5

Thr Ile Cys Cys Arg

20

Tyr Gln Gln Lys Pro

40

Ser Arg Leu His Ser

55

Ser Gly Ser

65

Glu

Thr

Pro

Gly

Asn

145

Asn

Ser

Thr

Phe

Asp

Phe

Thr

Ala

130

Val

Ser

Thr

Cys

Asn
210

Ile

Gly

Val

115

Ser

Lys

Trp

Leu

Glu
195

Arg

Gly Thr Asp Tyr Ser

Ala

Gly

100

Ser

Val

Trp

Thr

Thr
180

Ala

Asn

Thr

85

Gly

Ile

Val

Lys

Asp

165

Leu

Thr

Glu

<210> SEQ ID NO 158

<211> LENGTH:

<212> TYPE: DNA

642

70

Tyr

Thr

Phe

Cys

Ile

150

Gln

Thr

His

Cys

Phe

Lys

Pro

Phe

135

Asp

Asp

Lys

Lys

Cys

Leu

Pro

120

Leu

Gly

Ser

Asp

Thr
200

Ser

Ala

Asp

Gly

Leu

Gln

Glu

105

Ser

Asn

Ser

Lys

Glu
185

Ser

Ser

10

Ser

Gly

Val

Thr

Gln

90

Ile

Ser

Asn

Glu

Asp

170

Tyr

Thr

Leu

Gln

Thr

Pro

Ile

75

Gly

Lys

Glu

Phe

Arg

155

Ser

Glu

Ser

Ser Ala Ser

Val Ile Thr

30

Leu Gly
15

Asn Tyr

Phe Lys Leu Leu Ile

45

Ser Arg Phe

60

Ser Gly

Ser Asn Leu Glu Gln

Asp

Arg

Gln

Tyr

140

Gln

Thr

Arg

Pro

Thr

Ala

Leu

125

Pro

Asn

Tyr

His

Ile
205

Leu

Asp

110

Thr

Lys

Gly

Ser

Asn
190

Val

Pro

95

Ala

Ser

Asp

Val

Met

175

Ser

Lys

80

Tyr

Ala

Gly

Ile

Leu

160

Ser

Tyr

Ser
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<213> ORGANISM: Mus musculus

<400> SEQUENCE: 158

gatatccaga tgacacagac tacatcctcce ctgtctgect ctetgggaga cagagtcacce 60
atctgttgca gggcaagtca ggtcattacc aattatttat actggtatca gcagaaacca 120
gatggaactt ttaaactcct gatctactac acatcaagat tacactcagg agtcccatca 180
aggttcagtg gcagtgggtc tggaacagat tattctcteca ccattagcaa cctggaacag 240
gaagatattyg ccacttactt ttgccaacag ggtgatacge tteccgtacac gttcggaggyg 300
gggaccaagce tggaaataaa acgggctgat gcectgcaccaa ctgtatccat cttceccacca 360
tccagtgage agttaacatc tggaggtgec tcagtegtgt gettettgaa caacttctac 420
cccaaagaca tcaatgtcaa gtggaagatt gatggcagtyg aacgacaaaa tggcgtectg 480
aacagttgga ctgatcagga cagcaaagac agcacctaca gcatgagcag caccctcacg 540
ttgaccaagg acgagtatga acgacataac agctatacct gtgaggccac tcacaagaca 600
tcaacttcac ccattgtcaa gagcttcaac aggaatgagt gt 642

<210> SEQ ID NO 159

<211> LENGTH: 234

<212> TYPE: PRT

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 159

Met Met Ser Ser Ala Gln Phe Leu Gly Leu Leu Leu Leu Cys Phe Gln
1 5 10 15

Gly Thr Arg Cys Asp Ile Gln Met Thr Gln Thr Thr Ser Ser Leu Ser
20 25 30

Ala Ser Leu Gly Asp Arg Val Thr Ile Cys Cys Arg Ala Ser Gln Val
35 40 45

Ile Thr Asn Tyr Leu Tyr Trp Tyr Gln Gln Lys Pro Asp Gly Thr Phe
50 55 60

Lys Leu Leu Ile Tyr Tyr Thr Ser Arg Leu His Ser Gly Val Pro Ser
65 70 75 80

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Ser Leu Thr Ile Ser
85 90 95

Asn Leu Glu Gln Glu Asp Ile Ala Thr Tyr Phe Cys Gln Gln Gly Asp
100 105 110

Thr Leu Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys Arg
115 120 125

Ala Asp Ala Ala Pro Thr Val Ser Ile Phe Pro Pro Ser Ser Glu Gln
130 135 140

Leu Thr Ser Gly Gly Ala Ser Val Val Cys Phe Leu Asn Asn Phe Tyr
145 150 155 160

Pro Lys Asp Ile Asn Val Lys Trp Lys Ile Asp Gly Ser Glu Arg Gln
165 170 175

Asn Gly Val Leu Asn Ser Trp Thr Asp Gln Asp Ser Lys Asp Ser Thr
180 185 190

Tyr Ser Met Ser Ser Thr Leu Thr Leu Thr Lys Asp Glu Tyr Glu Arg
195 200 205

His Asn Ser Tyr Thr Cys Glu Ala Thr His Lys Thr Ser Thr Ser Pro
210 215 220

Ile Val Lys Ser Phe Asn Arg Asn Glu Cys
225 230
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<210> SEQ ID NO 160
<211> LENGTH: 702
<212> TYPE: DNA
<213> ORGANISM: Mus musculus
<400> SEQUENCE: 160
atgatgtcct ctgctcagtt ccttggtete ctgttgetet gttttcaagyg taccagatgt 60
gatatccaga tgacacagac tacatcctcce ctgtctgect ctetgggaga cagagtcacce 120
atctgttgca gggcaagtca ggtcattacc aattatttat actggtatca gcagaaacca 180
gatggaactt ttaaactcct gatctactac acatcaagat tacactcagg agtcccatca 240
aggttcagtg gcagtgggtc tggaacagat tattctcteca ccattagcaa cctggaacag 300
gaagatattyg ccacttactt ttgccaacag ggtgatacge tteccgtacac gttcggaggyg 360
gggaccaagce tggaaataaa acgggctgat gcectgcaccaa ctgtatccat cttceccacca 420
tccagtgage agttaacatc tggaggtgec tcagtegtgt gettettgaa caacttctac 480
cccaaagaca tcaatgtcaa gtggaagatt gatggcagtyg aacgacaaaa tggcgtectg 540
aacagttgga ctgatcagga cagcaaagac agcacctaca gcatgagcag caccctcacg 600
ttgaccaagg acgagtatga acgacataac agctatacct gtgaggccac tcacaagaca 660
tcaacttcac ccattgtcaa gagcttcaac aggaatgagt gt 702

<210> SEQ I
<211> LENGT.
<212> TYPE:
<213> ORGAN

D NO 161
H: 447
PRT

ISM: Mus musculus

<400> SEQUENCE: 161

Glu Val Gln
1

Ser Val Lys

Asn Met His

Gly Glu Ile
50

Lys Gly Lys
65

Met Glu Leu

Ala Arg Leu

Trp Gly Ala
115

Pro Ser Val
130

Met Val Thr
145

Thr Val Thr

Pro Ala Val

Val Pro Ser
195

Leu Gln Gln Ser Gly

5

Met Ser Cys Lys Ala

20

Trp Met Lys Gln Asn

40

Asn Pro Asn Ser Gly

55

Ala Thr Leu Thr Val

70

Arg Ser Leu Thr Ser

85

Gly Tyr Val Gly Asn

100

Gly Thr Thr Val Thr

120

Tyr Pro Leu Ala Pro

135

Leu Gly Cys Leu Val
150

Trp Asn Ser Gly Ser

165

Leu Gln Ser Asp Leu

180

Ser Thr Trp Pro Ser

200

Pro

Ser

25

Gln

Gly

Asp

Glu

Tyr

105

Val

Gly

Lys

Leu

Tyr
185

Glu

Glu

10

Gly

Gly

Ala

Lys

Asp

90

Glu

Ser

Ser

Gly

Ser

170

Thr

Thr

Leu

Tyr

Lys

Gly

Ser

75

Ser

Asp

Ser

Ala

Tyr

155

Ser

Leu

Val

Met Lys Pro
Thr Phe Thr
30

Ser Leu Glu
45

Tyr Asn Gln
60

Ser Arg Thr

Ala Val Tyr

Trp Tyr Phe

110

Ala Lys Thr
125

Ala Gln Thr
140

Phe Pro Glu

Gly Val His

Ser Ser Ser
190

Thr Cys Asn
205

Gly Ala
15

Asp Tyr

Trp Ile

Gln Phe

Ala Tyr
80

Tyr Cys
95

Asp Val

Thr Pro

Asn Ser

Pro Val
160

Thr Phe
175

Val Thr

Val Ala
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172

His Pro Ala
210

Cys Gly Cys
225

Phe Ile Phe

Pro Lys Val

Val Gln Phe

275

Thr Gln Pro
290

Glu Leu Pro
305

Cys Arg Val

Ser Lys Thr

Pro Pro Lys

355

Ile Thr Asp
370

Gly Gln Pro
385

Asp Gly Ser

Trp Glu Ala

His Asn His
435

<210> SEQ I
<211> LENGT.
<212> TYPE:
<213> ORGAN
<400> SEQUE:
gaggtccage
tcctgcaagy
caaggaaaga
aaccagcagt
atggagctcc
tacgttggta
gtctecteag
caaactaact
acagtgacct
cagtctgace
gagaccgtca
gtgcccaggg

ttcatcttcee

Ser Ser Thr Lys Val

215

Lys Pro Cys Ile Cys
230

Pro Pro Lys Pro Lys

245

Thr Cys Val Val Val

260

Ser Trp Phe Val Asp

280

Arg Glu Glu Gln Phe

295

Ile Met His Gln Asp
310

Asn Ser Ala Ala Phe

325

Lys Gly Arg Pro Lys

340

Glu Gln Met Ala Lys

360

Phe Phe Pro Glu Asp

375

Ala Glu Asn Tyr Lys
390

Tyr Phe Ile Tyr Ser

405

Gly Asn Thr Phe Thr

420

His Thr Glu Lys Ser

D NO 162
H: 1341
DNA

440

ISM: Mus musculus

NCE: 162

tgcaacagtc

cttetggata

gectagaatg

tcaaaggcaa

gcagcctgac

attacgagga

ccaaaacgac

ccatggtgac

ggaactctgg

tctacactct

cctgcaacgt

attgtggttyg

ccccaaagcce

tggacctgaa

cacattcact

gataggagaa

ggccacattyg

atctgaggac

ctggtactte

acccccatcet

cctgggatge

atcecctgtec

gagcagctca

tgcccacceyg

taagccttge

caaggatgtg

Asp

Thr

Asp

Asp

265

Asp

Asn

Trp

Pro

Ala

345

Asp

Ile

Asn

Lys

Cys

425

Leu

Lys

Val

Val

250

Ile

Val

Ser

Leu

Ala

330

Pro

Lys

Thr

Thr

Leu

410

Ser

Ser

Lys

Pro

235

Leu

Ser

Glu

Thr

Asn

315

Pro

Gln

Val

Val

Gln

395

Asn

Val

His

ctaatgaagc

gactacaaca

attaatccta

actgtagaca

tctgcagtet

gatgtctggg

gtctatccac

ctggtcaagyg

agcggtgtgc

gtgactgtce

gccagcagca

atatgtacag

ctcaccatta

Ile Val Pro
220

Glu Val Ser

Thr Ile Thr

Lys Asp Asp

270

Val His Thr
285

Phe Arg Ser
300

Gly Lys Glu

Ile Glu Lys

Val Tyr Thr
350

Ser Leu Thr
365

Glu Trp Gln
380

Pro Ile Met

Val Gln Lys

Leu His Glu
430

Ser Pro Gly
445

ctggggette

tgcactggat
acagtggtgg
agtcctecag
attactgtge
gegeagggac
tggccectyy
gcetatttece
acaccttece
cctecageac
ccaaggtgga
tcccagaagt

ctctgactee

Arg Asp
Ser Val
240

Leu Thr
255

Pro Glu

Ala Gln

Val Ser

Phe Lys
320

Thr Ile
335

Ile Pro

Cys Met

Trp Asn

Asp Thr
400

Ser Asn
415

Gly Leu

Lys

agtgaagatg
gaagcagaac
tgctggetac

gacagcctac

aagattggge

cacggtcace
atctgetgee
tgagccagty
agctgtectyg
ctggeccage
caagaaaatt
atcatctgte

taaggtcacg

60

120

180

240

300

360

420

480

540

600

660

720

780
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tgtgttgtgg tagacatcag caaggatgat cccgaggtcc agttcagctg gtttgtagat 840
gatgtggagg tgcacacagc tcagacgcaa ccccgggagg agcagttcaa cagcactttce 900
cgctcagtca gtgaacttce catcatgcac caggactgge tcaatggcaa ggagttcaaa 960

tgcagggtca acagtgcagc tttccctgce cccatcgaga aaaccatctce caaaaccaaa 1020
ggcagaccga aggctccaca ggtgtacacce attccacctce ccaaggagca gatggccaag 1080
gataaagtca gtctgacctg catgataaca gacttcttec ctgaagacat tactgtggag 1140
tggcagtgga atgggcagcc agcggagaac tacaagaaca ctcagcccat catggacaca 1200
gatggctcectt acttcatcta cagcaagctc aatgtgcaga agagcaactg ggaggcagga 1260
aatactttca cctgctctgt gttacatgag ggcctgcaca accaccatac tgagaagagc 1320
ctcteeccact ctectggtaa a 1341
<210> SEQ ID NO 163

<211> LENGTH: 466

<212> TYPE: PRT

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 163

Met Gly Trp Ser Trp Thr Phe Leu Phe Leu Leu Ser Gly Thr Ala Gly
1 5 10 15

Val Leu Ser Glu Val Gln Leu Gln Gln Ser Gly Pro Glu Leu Met Lys
20 25 30

Pro Gly Ala Ser Val Lys Met Ser Cys Lys Ala Ser Gly Tyr Thr Phe
Thr Asp Tyr Asn Met His Trp Met Lys Gln Asn Gln Gly Lys Ser Leu
50 55 60

Glu Trp Ile Gly Glu Ile Asn Pro Asn Ser Gly Gly Ala Gly Tyr Asn
65 70 75 80

Gln Gln Phe Lys Gly Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Arg
85 90 95

Thr Ala Tyr Met Glu Leu Arg Ser Leu Thr Ser Glu Asp Ser Ala Val
100 105 110

Tyr Tyr Cys Ala Arg Leu Gly Tyr Val Gly Asn Tyr Glu Asp Trp Tyr
115 120 125

Phe Asp Val Trp Gly Ala Gly Thr Thr Val Thr Val Ser Ser Ala Lys
130 135 140

Thr Thr Pro Pro Ser Val Tyr Pro Leu Ala Pro Gly Ser Ala Ala Gln
145 150 155 160

Thr Asn Ser Met Val Thr Leu Gly Cys Leu Val Lys Gly Tyr Phe Pro
165 170 175

Glu Pro Val Thr Val Thr Trp Asn Ser Gly Ser Leu Ser Ser Gly Val
180 185 190

His Thr Phe Pro Ala Val Leu Gln Ser Asp Leu Tyr Thr Leu Ser Ser
195 200 205

Ser Val Thr Val Pro Ser Ser Thr Trp Pro Ser Glu Thr Val Thr Cys
210 215 220

Asn Val Ala His Pro Ala Ser Ser Thr Lys Val Asp Lys Lys Ile Val
225 230 235 240

Pro Arg Asp Cys Gly Cys Lys Pro Cys Ile Cys Thr Val Pro Glu Val
245 250 255

Ser Ser Val Phe Ile Phe Pro Pro Lys Pro Lys Asp Val Leu Thr Ile
260 265 270



175

US 9,089,553 B2

-continued

176

Thr Leu Thr
275

Asp Pro Glu
290

Thr Ala Gln
305

Ser Val Ser

Glu Phe Lys

Lys Thr Ile

355

Thr Ile Pro
370

Thr Cys Met
385

Gln Trp Asn

Met Asp Thr

Lys Ser Asn

435

Glu Gly Leu
450

Gly Lys
465

<210> SEQ I
<211> LENGT.
<212> TYPE:

Pro Lys Val Thr Cys

280

Val Gln Phe Ser Trp

295

Thr Gln Pro Arg Glu
310

Glu Leu Pro Ile Met

325

Cys Arg Val Asn Ser

340

Ser Lys Thr Lys Gly

360

Pro Pro Lys Glu Gln

375

Ile Thr Asp Phe Phe
390

Gly Gln Pro Ala Glu

405

Asp Gly Ser Tyr Phe

420

Trp Glu Ala Gly Asn

440

His Asn His His Thr

D NO 164
H: 1398
DNA

455

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 164

atgggatgga

gtccagetge

tgcaaggett

ggaaagagcce

cagcagttca

gagcteccgcea

gttggtaatt

tccteageca

actaactcca

gtgacctgga

tctgacctet

accgtcacct

cccagggatt

atcttccecce

gttgtggtag

gtggaggtge

getggaccett

aacagtctgg

ctggatacac

tagaatggat

aaggcaaggc

gectgacatce

acgaggactg

aaacgacacc

tggtgaccct

actctggatce

acactctgag

gcaacgttge

gtggttgtaa

caaagcccaa

acatcagcaa

acacagctca

tctettecte

acctgaacta

attcactgac

aggagaaatt

cacattgact

tgaggactct

gtacttcgat

cccatetgte

gggatgcctg

cctgtecage

cagctcagtyg

ccacceggec

gecttgeata

ggatgtgete

ggatgatcce

gacgcaacce

Val

Phe

Glu

His

Ala

345

Arg

Met

Pro

Asn

Ile

425

Thr

Glu

Val

Val

Gln

Gln

330

Ala

Pro

Ala

Glu

Tyr

410

Tyr

Phe

Lys

Val

Asp

Phe

315

Asp

Phe

Lys

Lys

Asp

395

Lys

Ser

Thr

Ser

ctgtcaggaa

atgaagccetyg

tacaacatgc

aatcctaaca

gtagacaagt

gcagtctatt

gtetggggeg

tatccactgg

gtcaagggcet

ggtgtgcaca

actgteccect

agcagcacca

tgtacagtcc

accattactc

gaggtccagt

c¢gggaggage

Asp Ile Ser
285

Asp Val Glu
300

Asn Ser Thr

Trp Leu Asn

Pro Ala Pro

350

Ala Pro Gln
365

Asp Lys Val
380

Ile Thr Val

Asn Thr Gln

Lys Leu Asn

430

Cys Ser Val
445

Leu Ser His
460

ctgcaggtgt
gggcettcagt
actggatgaa
gtggtggtgce
cctecaggac
actgtgcaag
cagggaccac
ccectggate
atttcectga
cctteccage
ccagcacctyg
aggtggacaa
cagaagtatc
tgactcctaa
tcagctggtt

agttcaacag

Lys Asp

Val His

Phe Arg

320

Gly Lys
335

Ile Glu

Val Tyr

Ser Leu

Glu Trp

400

Pro Ile
415

Val Gln

Leu His

Ser Pro

cctetetgag
gaagatgtce
gcagaaccaa
tggctacaac
agcctacatg
attgggctac
ggtcaccgte
tgctgeccaa
gccagtgaca
tgtcctgeag
geccagegag
gaaaattgtg
atctgtette
ggtcacgtgt
tgtagatgat

cactttecege

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960
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178

tcagtcagtyg aacttcccat

agggtcaaca gtgcagcettt

agaccgaagyg ctccacaggt

aaagtcagtce tgacctgcat

cagtggaatyg ggcagccage

ggctcttact tcatctacag

actttcacct getetgtgtt

tcccactete ctggtaaa

<210>
<211>
<212>
<213>

<400>

Asp

1

Asp

Leu

Phe

Ser

Glu

Thr

Pro

Gly

Asn

145

Asn

Ser

Thr

Phe

Ile

Arg

Asn

Tyr

50

Gly

Asp

Phe

Thr

Ala

130

Val

Ser

Thr

Cys

Asn
210

SEQ ID NO 165
LENGTH: 214
TYPE: PRT
ORGANISM: Mus musculus

SEQUENCE: 165

catgcaccag
cecctgeceee
gtacaccatt
gataacagac
ggagaactac

caagctcaat

acatgagggc

Gln Met Thr Gln Thr Thr

5

Val Ser Ile Ser Cys Arg

20

Trp Tyr Gln Gln Lys Pro

35

40

Thr Ser Arg Leu Leu Ser

55

Ser Gly Thr Asp Tyr Ser

Phe Ala Thr Tyr Phe Cys

85

Gly Gly Gly Thr Lys Leu

100

Val Ser Ile Phe Pro Pro

115

120

Ser Val Val Cys Phe Leu

135

Lys Trp Lys Ile Asp Gly
150

Trp Thr Asp Gln Asp Ser

165

Leu Thr Leu Thr Lys Asp

180

Glu Ala Thr His Lys Thr

195

200

Arg Asn Glu Cys

<210> SEQ ID NO 166
<211> LENGTH: 645
<212> TYPE: DNA

<213> ORGANISM: Mus

<400> SEQUENCE: 166

musculus

gactggctca atggcaagga

atcgagaaaa ccatctccaa

ccaccteeca aggagcagat

ttcttececty aagacattac

aagaacactc agcccatcat

gtgcagaaga gcaactggga

ctgcacaacc accatactga

Ser

Ala

25

Asp

Gly

Leu

Gln

Glu

105

Ser

Asn

Ser

Lys

Glu

185

Ser

Ser

10

Ser

Gly

Val

Thr

Gln

90

Ile

Ser

Asn

Glu

Asp

170

Tyr

Thr

Leu Ser Ala Ser

Gln Asp Ile Ser

30

Thr Phe Lys Leu

45

Pro Ser Arg Phe

60

Ile Tyr Asn Leu

Gly Asp Thr Leu

Lys Arg Ala Asp

110

Glu Gln Leu Thr

125

Phe Tyr Pro Lys

140

gttcaaatgce
aaccaaaggc
ggccaaggat
tgtggagtgg
ggacacagat
ggcaggaaat

gaagagccte

Leu Gly
15

Asn Tyr

Leu Ile

Ser Gly

Glu Gln

80
Pro Tyr
95
Ala Ala

Ser Gly

Asp Ile

Arg Gln Asn Gly Val Leu

155

Ser Thr Tyr Ser

160

Met Ser
175

Glu Arg His Asn Ser Tyr

190

Ser Pro Ile Val

205

Lys Ser

gatatccaga tgacacagac tacatcctee ctgtcetgect ctetgggaga cagggtetec

atcagttgca gggcaagtca agacattage aattatttaa actggtatca gcagaaacca

gatggaactt ttaaactcct tatcttctac acatcaagat tactctcagg agtcccatca

1020

1080

1140

1200

1260

1320

1380

1398

60

120

180
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aggttcagtg gcagtgggtc tggaacagat tattctctca ccatttacaa cctggagcaa 240
gaagattttyg ccacttactt ttgccaacag ggagatacgce ttccgtacac tttcggaggg 300
gggaccaaac tggaaataaa acgggctgat gctgcaccaa ctgtatccat cttcccacca 360
tccagtgage agttaacatc tggaggtgec tcagtegtgt gettettgaa caacttctac 420
cccaaagaca tcaatgtcaa gtggaagatt gatggcagtyg aacgacaaaa tggcgtectg 480
aacagttgga ctgatcagga cagcaaagac agcacctaca gcatgagcag caccctcacg 540
ttgaccaagg acgagtatga acgacataac agctatacct gtgaggccac tcacaagaca 600
tcaacttcac ccattgtcaa gagcttcaac aggaatgagt gttag 645
<210> SEQ ID NO 167
<211> LENGTH: 234
<212> TYPE: PRT
<213> ORGANISM: Mus musculus
<400> SEQUENCE: 167
Met Met Ser Ser Ala Gln Phe Leu Gly Leu Leu Leu Leu Cys Phe Gln
1 5 10 15
Gly Thr Arg Cys Asp Ile Gln Met Thr Gln Thr Thr Ser Ser Leu Ser
20 25 30
Ala Ser Leu Gly Asp Arg Val Ser Ile Ser Cys Arg Ala Ser Gln Asp
35 40 45
Ile Ser Asn Tyr Leu Asn Trp Tyr Gln Gln Lys Pro Asp Gly Thr Phe
50 55 60
Lys Leu Leu Ile Phe Tyr Thr Ser Arg Leu Leu Ser Gly Val Pro Ser
65 70 75 80
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Ser Leu Thr Ile Tyr
85 90 95
Asn Leu Glu Gln Glu Asp Phe Ala Thr Tyr Phe Cys Gln Gln Gly Asp
100 105 110
Thr Leu Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys Arg
115 120 125
Ala Asp Ala Ala Pro Thr Val Ser Ile Phe Pro Pro Ser Ser Glu Gln
130 135 140
Leu Thr Ser Gly Gly Ala Ser Val Val Cys Phe Leu Asn Asn Phe Tyr
145 150 155 160
Pro Lys Asp Ile Asn Val Lys Trp Lys Ile Asp Gly Ser Glu Arg Gln
165 170 175
Asn Gly Val Leu Asn Ser Trp Thr Asp Gln Asp Ser Lys Asp Ser Thr
180 185 190
Tyr Ser Met Ser Ser Thr Leu Thr Leu Thr Lys Asp Glu Tyr Glu Arg
195 200 205
His Asn Ser Tyr Thr Cys Glu Ala Thr His Lys Thr Ser Thr Ser Pro
210 215 220
Ile Val Lys Ser Phe Asn Arg Asn Glu Cys
225 230
<210> SEQ ID NO 168
<211> LENGTH: 705
<212> TYPE: DNA
<213> ORGANISM: Mus musculus
<400> SEQUENCE: 168
atgatgtcct ctgctcagtt ccttggtete ctgttgetet gttttcaagyg taccagatgt 60
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gatatccaga tgacacagac tacatcctcce ctgtctgect ctetgggaga cagggtctec 120
atcagttgca gggcaagtca agacattagc aattatttaa actggtatca gcagaaacca 180
gatggaactt ttaaactcct tatcttctac acatcaagat tactctcagg agtcccatca 240
aggttcagtg gcagtgggtc tggaacagat tattctctca ccatttacaa cctggagcaa 300
gaagattttyg ccacttactt ttgccaacag ggagatacgce ttccgtacac tttcggaggg 360
gggaccaaac tggaaataaa acgggctgat gctgcaccaa ctgtatccat cttcccacca 420
tccagtgage agttaacatc tggaggtgec tcagtegtgt gettettgaa caacttctac 480
cccaaagaca tcaatgtcaa gtggaagatt gatggcagtyg aacgacaaaa tggcgtectg 540
aacagttgga ctgatcagga cagcaaagac agcacctaca gcatgagcag caccctcacg 600
ttgaccaagg acgagtatga acgacataac agctatacct gtgaggccac tcacaagaca 660
tcaacttcac ccattgtcaa gagcttcaac aggaatgagt gttag 705

<210> SEQ I
<211> LENGT.
<212> TYPE:
<213> ORGAN

D NO 169
H: 447
PRT

ISM: Mus musculus

<400> SEQUENCE: 169

Glu Val Gln
1

Ser Val Lys
Asn Met His
35

Gly Glu Ile
50

Lys Gly Lys
65

Met Glu Leu

Ala Arg Leu

Trp Gly Ala

115

Pro Ser Val
130

Met Val Thr
145

Thr Val Thr

Pro Ala Val
Val Pro Ser
195

His Pro Ala
210

Cys Gly Cys
225

Phe Ile Phe

Leu Gln Gln Ser Gly

5

Met Ser Cys Lys Ala

20

Trp Val Lys Gln Asn

40

Asn Pro Asn Ser Gly

55

Ala Thr Leu Thr Val

70

Arg Ser Leu Thr Ser

Gly Tyr Asp Asp Ile

100

Gly Thr Thr Val Thr

120

Tyr Pro Leu Ala Pro

135

Leu Gly Cys Leu Val
150

Trp Asn Ser Gly Ser

165

Leu Gln Ser Asp Leu

180

Ser Thr Trp Pro Ser

200

Ser Ser Thr Lys Val

215

Lys Pro Cys Ile Cys
230

Pro Pro Lys Pro Lys

245

Pro

Ser

25

Gln

Gly

Asp

Glu

Tyr

105

Val

Gly

Lys

Leu

Tyr

185

Glu

Asp

Thr

Asp

Glu

10

Gly

Gly

Ala

Lys

Asp

Asp

Ser

Ser

Gly

Ser

170

Thr

Thr

Lys

Val

Val
250

Leu

Tyr

Lys

Gly

Ser

75

Ser

Asp

Ser

Ala

Tyr

155

Ser

Leu

Val

Lys

Pro

235

Leu

Met Lys Pro
Thr Phe Thr
30

Thr Leu Asp
45

Tyr Asn Gln
60

Ser Thr Thr

Ala Val Tyr

Trp Tyr Phe

110

Ala Lys Thr
125

Ala Gln Thr
140

Phe Pro Glu

Gly Val His

Ser Ser Ser
190

Thr Cys Asn
205

Ile Val Pro
220

Glu Val Ser

Thr Ile Thr

Gly Ala
15

Asp Tyr

Trp Ile

Lys Phe

Ala Tyr
80

Tyr Cys
95

Asp Val

Thr Pro

Asn Ser

Pro Val
160

Thr Phe
175

Val Thr

Val Ala

Arg Asp

Ser Val

240

Leu Thr
255
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Pro Lys Val
Val Gln Phe
275

Thr Gln Pro
290

Glu Leu Pro
305

Cys Arg Val

Ser Lys Thr

Pro Pro Lys

355

Ile Thr Asp
370

Gly Gln Pro
385

Asp Gly Ser

Trp Glu Ala

His Asn His
435

<210> SEQ I
<211> LENGT.
<212> TYPE:
<213> ORGAN
<400> SEQUE:
gaggtccaac
tcctgcaagy
caaggaaaga
aaccagaagt
atggagctcc
tacgatgata
gtctecteag
caaactaact
acagtgacct
cagtctgace
gagaccgtca
gtgcccaggyg

ttcatcttcee
tgtgttgtyg
gatgtggagg
cgctcagtea
tgcagggtca

ggcagaccga

Thr Cys Val Val Val

260

Ser Trp Phe Val Asp

280

Arg Glu Glu Gln Phe

295

Ile Met His Gln Asp
310

Asn Ser Ala Ala Phe

325

Lys Gly Arg Pro Lys

340

Glu Gln Met Ala Lys

360

Phe Phe Pro Glu Asp

375

Ala Glu Asn Tyr Lys
390

Tyr Phe Ile Tyr Ser

405

Gly Asn Thr Phe Thr

420

His Thr Glu Lys Ser

D NO 170
H: 1344
DNA

440

ISM: Mus musculus

NCE: 170

tgcaacagtc

cttetggata

ccctagactyg

tcaagggcaa

gcagcctgac

tctacgacga

ccaaaacgac

ccatggtgac

ggaactctgg

tctacactct

cctgcaacgt

attgtggttyg

ccccaaagcce

tagacatcag

tgcacacagc

gtgaacttce

acagtgcage

aggctccaca

tggacctgaa

tacattcact

gataggagaa

ggccacattyg

atctgaggac

ctggtactte

acccccatcet

cctgggatge

atcecctgtec

gagcagctca

tgcccacceyg

taagccttge

caaggatgtg

caaggatgat

tcagacgcaa

catcatgcac

tttececectgee

ggtgtacacc

Asp

265

Asp

Asn

Trp

Pro

Ala

345

Asp

Ile

Asn

Lys

Cys

425

Leu

Ile

Val

Ser

Leu

Ala

330

Pro

Lys

Thr

Thr

Leu

410

Ser

Ser

Ser

Glu

Thr

Asn

315

Pro

Gln

Val

Val

Gln

395

Asn

Val

His

ctaatgaagc

gactacaaca

attaatccta

actgtagaca

tctgcagtet

gatgtctggg

gtctatccac

ctggtcaagyg

agcggtgtge

gtgactgtce

gccagcagca

atatgtacag

ctcaccatta

ccegaggtec

cccececgggagyg

caggactgge

cccategaga

attccacctce

Lys Asp Asp
270

Val His Thr
285

Phe Arg Ser
300

Gly Lys Glu

Ile Glu Lys

Val Tyr Thr

350

Ser Leu Thr
365

Glu Trp Gln
380

Pro Ile Met

Val Gln Lys

Leu His Glu
430

Ser Pro Gly
445

ctggggette
tgcactgggt
acagtggtgg
agtcctecac
attactgtge
gegeagggac
tggccectyy
gcetatttece
acaccttece
cctecageac
ccaaggtgga
tcccagaagt
ctctgactee
agttcagcetyg
agcagttcaa
tcaatggcaa
aaaccatctce

ccaaggagca

Pro Glu

Ala Gln

Val Ser

Phe Lys
320

Thr Ile
335

Ile Pro

Cys Met

Trp Asn

Asp Thr
400

Ser Asn
415

Gly Leu

Lys

agtgaagatg
gaagcagaac
tgctggetac
cacagcctac
aagattggge
cacggtcace
atctgetgee
tgagccagty
agctgtectyg
ctggeccage
caagaaaatt
atcatctgte
taaggtcacg
gtttgtagat
cagcacttte
ggagttcaaa

caaaaccaaa

gatggccaag

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080
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gataaagtca
tggcagtgga
gatggctett
aatactttca
ctcteccact
<210> SEQ I
<211> LENGT.

<212> TYPE:
<213> ORGAN

gtctgaccty
atgggcagec
acttcatcta
cctgetetgt
ctcctggtaa
D NO 171

H: 466
PRT

catgataaca

agcggagaac

cagcaagcetce

gttacatgag

atga

ISM: Mus musculus

<400> SEQUENCE: 171

Met Gly Trp
1

Val Leu Ser
Pro Gly Ala
35

Thr Asp Tyr
50

Asp Trp Ile
65

Gln Lys Phe

Thr Ala Tyr

Tyr Tyr Cys

115

Phe Asp Val
130

Thr Thr Pro
145

Thr Asn Ser

Glu Pro Val

His Thr Phe

195

Ser Val Thr
210

Asn Val Ala
225

Pro Arg Asp

Ser Ser Val

Thr Leu Thr

275

Asp Pro Glu
290

Thr Ala Gln
305

Ser Trp Thr Phe Leu

5

Glu Val Gln Leu Gln

20

Ser Val Lys Met Ser

40

Asn Met His Trp Val

55

Gly Glu Ile Asn Pro

70

Lys Gly Lys Ala Thr

Met Glu Leu Arg Ser

100

Ala Arg Leu Gly Tyr

120

Trp Gly Ala Gly Thr

135

Pro Ser Val Tyr Pro
150

Met Val Thr Leu Gly

165

Thr Val Thr Trp Asn

180

Pro Ala Val Leu Gln

200

Val Pro Ser Ser Thr

215

His Pro Ala Ser Ser
230

Cys Gly Cys Lys Pro

245

Phe Ile Phe Pro Pro

260

Pro Lys Val Thr Cys

280

Val Gln Phe Ser Trp

295

Thr Gln Pro Arg Glu
310

gacttecttee

tacaagaaca

aatgtgcaga

ggcctgcaca

Phe

Gln

25

Cys

Lys

Asn

Leu

Leu

105

Asp

Thr

Leu

Cys

Ser

185

Ser

Trp

Thr

Cys

Lys

265

Val

Phe

Glu

Leu

10

Ser

Lys

Gln

Ser

Thr

90

Thr

Asp

Val

Ala

Leu

170

Gly

Asp

Pro

Lys

Ile

250

Pro

Val

Val

Gln

Leu

Gly

Ala

Asn

Gly

75

Val

Ser

Ile

Thr

Pro

155

Val

Ser

Leu

Ser

Val

235

Cys

Lys

Val

Asp

Phe
315

ctgaagacat tactgtggag
ctcagcccat catggacaca
agagcaactyg ggaggcagga

accaccatac tgagaagagc

Ser Gly Thr Ala Gly
15

Pro Glu Leu Met Lys
30

Ser Gly Tyr Thr Phe
45

Gln Gly Lys Thr Leu
60

Gly Ala Gly Tyr Asn
80

Asp Lys Ser Ser Thr
95

Glu Asp Ser Ala Val
110

Tyr Asp Asp Trp Tyr
125

Val Ser Ser Ala Lys
140

Gly Ser Ala Ala Gln
160

Lys Gly Tyr Phe Pro
175

Leu Ser Ser Gly Val
190

Tyr Thr Leu Ser Ser
205

Glu Thr Val Thr Cys
220

Asp Lys Lys Ile Val
240

Thr Val Pro Glu Val
255

Asp Val Leu Thr Ile
270

Asp Ile Ser Lys Asp
285

Asp Val Glu Val His
300

Asn Ser Thr Phe Arg
320

1140

1200

1260

1320

1344
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Ser Val Ser

Glu Phe Lys

Lys Thr Ile

355

Thr Ile Pro
370

Thr Cys Met
385

Gln Trp Asn

Met Asp Thr

Lys Ser Asn

435

Glu Gly Leu
450

Gly Lys
465

<210> SEQ I
<211> LENGT.
<212> TYPE:

Glu Leu Pro Ile Met

325

Cys Arg Val Asn Ser

340

Ser Lys Thr Lys Gly

360

Pro Pro Lys Glu Gln

375

Ile Thr Asp Phe Phe
390

Gly Gln Pro Ala Glu

405

Asp Gly Ser Tyr Phe

420

Trp Glu Ala Gly Asn

440

His Asn His His Thr

D NO 172
H: 1401
DNA

455

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 172

atgggatgga

gtccaactge

tgcaaggett

ggaaagacce

cagaagttca

gagcteccgcea

gatgatatct

tccteageca

actaactcca

gtgacctgga

tctgacctet

accgtcacct

cccagggatt

atcttccecce

gttgtggtag

gtggaggtge

tcagtcagtyg

agggtcaaca

agaccgaagg

aaagtcagtc

cagtggaatg

getggaccett

aacagtctgg

ctggatatac

tagactggat

agggcaaggc

gectgacatce

acgacgactg

aaacgacacc

tggtgaccct

actctggatce

acactctgag

gcaacgttge

gtggttgtaa

caaagcccaa

acatcagcaa

acacagctca

aacttcccat

gtgcagcettt

ctccacaggt

tgacctgecat

ggcagccage

tctettecte

acctgaacta

attcactgac

aggagaaatt

cacattgact

tgaggactct

gtacttcgat

cccatetgte

gggatgcctg

cctgtecage

cagctcagtyg

ccacceggec

gecttgeata

ggatgtgete

ggatgatcce

gacgcaacce

catgcaccag

cecctgeceee

gtacaccatt

gataacagac

ggagaactac

His

Ala

345

Arg

Met

Pro

Asn

Ile

425

Thr

Glu

Gln

330

Ala

Pro

Ala

Glu

Tyr

410

Tyr

Phe

Lys

Asp

Phe

Lys

Lys

Asp

395

Lys

Ser

Thr

Ser

ctgtcaggaa

atgaagccetyg

tacaacatgc

aatcctaaca

gtagacaagt

gcagtctatt

gtetggggeg

tatccactgg

gtcaagggcet

ggtgtgcaca

actgteccect

agcagcacca

tgtacagtcc

accattactc

gaggtccagt

c¢gggaggage

gactggctca

atcgagaaaa

ccacctecca

ttetteecty

aagaacactc

Trp Leu Asn
Pro Ala Pro
350

Ala Pro Gln
365

Asp Lys Val
380

Ile Thr Val

Asn Thr Gln

Lys Leu Asn

430

Cys Ser Val
445

Leu Ser His
460

ctgcaggtgt
gggcettcagt
actgggtgaa
gtggtggtgce
cctecaccac
actgtgcaag
cagggaccac
ccectggate
atttcectga
cctteccage
ccagcacctyg
aggtggacaa
cagaagtatc
tgactcctaa
tcagctggtt
agttcaacag
atggcaagga
ccatctccaa
aggagcagat
aagacattac

agcccatcat

Gly Lys
335

Ile Glu

Val Tyr

Ser Leu

Glu Trp

400

Pro Ile
415

Val Gln

Leu His

Ser Pro

cctetetgag
gaagatgtce
gcagaaccaa
tggctacaac
agcctacatg
attgggctac
ggtcaccgte
tgctgeccaa
gccagtgaca
tgtcctgeag
geccagegag
gaaaattgtg
atctgtette
ggtcacgtgt
tgtagatgat
cactttecege
gttcaaatgce

aaccaaaggc

ggccaaggat
tgtggagtgg

ggacacagat

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260
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ggctcttact tcatctacag caagctcaat gtgcagaaga gcaactggga ggcaggaaat 1320
actttcacct gectctgtgtt acatgagggc ctgcacaacc accatactga gaagagcctce 1380
tceccactete ctggtaaatg a 1401
<210> SEQ ID NO 173

<211> LENGTH: 214

<212> TYPE: PRT

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 173

Asp Ile Gln Met Thr Gln Ile Thr Ser Ser Leu Ser Ala Ser Leu Gly
1 5 10 15

Asp Arg Val Ser Ile Ser Cys Arg Ala Ser Gln Asp Ile Ser Asn Tyr
20 25 30

Leu Asn Trp Tyr Gln Gln Lys Pro Asp Gly Thr Phe Lys Leu Leu Ile
35 40 45

Phe Tyr Thr Ser Arg Leu Phe Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Asp Tyr Ser Leu Thr Ile Tyr Asn Leu Glu Gln
65 70 75 80

Glu Asp Phe Ala Thr Tyr Phe Cys Gln Gln Gly Asp Thr Leu Pro Tyr
85 90 95

Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys Arg Ala Asp Ala Ala
100 105 110

Pro Thr Val Ser Ile Phe Pro Pro Ser Ser Glu Gln Leu Thr Ser Gly
115 120 125

Gly Ala Ser Val Val Cys Phe Leu Asn Asn Phe Tyr Pro Lys Asp Ile
130 135 140

Asn Val Lys Trp Lys Ile Asp Gly Ser Glu Arg Gln Asn Gly Val Leu
145 150 155 160

Asn Ser Trp Thr Asp Gln Asp Ser Lys Asp Ser Thr Tyr Ser Met Ser
165 170 175

Ser Thr Leu Thr Leu Thr Lys Asp Glu Tyr Glu Arg His Asn Ser Tyr
180 185 190

Thr Cys Glu Ala Thr His Lys Thr Ser Thr Ser Pro Ile Val Lys Ser
195 200 205

Phe Asn Arg Asn Glu Cys
210

<210> SEQ ID NO 174

<211> LENGTH: 642

<212> TYPE: DNA

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 174

gatatccaga tgacacagat tacatcctce ctgtetgect ctetgggaga cagggtetec 60
atcagttgca gggcaagtca agacattage aattatttaa attggtatca gcagaaacca 120
gatggaactt ttaaactcct tatcttctac acatcaagat tattttcagg agtcccatca 180
aggttcagtyg gcagtgggte tggaacagat tattctecteca ccatttacaa cctggagcaa 240
gaagattttyg ccacttactt ttgccaacag ggagatacge ttccgtacac ttteggaggg 300
gggaccaagg tggaaataaa acgggctgat gctgcaccaa ctgtatccat ctteccacca 360

tccagtgage agttaacate tggaggtgece tcagtegtgt gettcttgaa caacttctac 420
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cccaaagaca tcaatgtcaa gtggaagatt gatggcagtyg aacgacaaaa tggcgtectg 480
aacagttgga ctgatcagga cagcaaagac agcacctaca gcatgagcag caccctcacg 540
ttgaccaagg acgagtatga acgacataac agctatacct gtgaggccac tcacaagaca 600
tcaacttcac ccattgtcaa gagcttcaac aggaatgagt gt 642
<210> SEQ ID NO 175
<211> LENGTH: 234
<212> TYPE: PRT
<213> ORGANISM: Mus musculus
<400> SEQUENCE: 175
Met Met Ser Ser Ala Gln Phe Leu Gly Leu Leu Leu Leu Cys Phe Gln
1 5 10 15
Gly Thr Arg Cys Asp Ile Gln Met Thr Gln Ile Thr Ser Ser Leu Ser
20 25 30
Ala Ser Leu Gly Asp Arg Val Ser Ile Ser Cys Arg Ala Ser Gln Asp
35 40 45
Ile Ser Asn Tyr Leu Asn Trp Tyr Gln Gln Lys Pro Asp Gly Thr Phe
50 55 60
Lys Leu Leu Ile Phe Tyr Thr Ser Arg Leu Phe Ser Gly Val Pro Ser
65 70 75 80
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Ser Leu Thr Ile Tyr
85 90 95
Asn Leu Glu Gln Glu Asp Phe Ala Thr Tyr Phe Cys Gln Gln Gly Asp
100 105 110
Thr Leu Pro Tyr Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys Arg
115 120 125
Ala Asp Ala Ala Pro Thr Val Ser Ile Phe Pro Pro Ser Ser Glu Gln
130 135 140
Leu Thr Ser Gly Gly Ala Ser Val Val Cys Phe Leu Asn Asn Phe Tyr
145 150 155 160
Pro Lys Asp Ile Asn Val Lys Trp Lys Ile Asp Gly Ser Glu Arg Gln
165 170 175
Asn Gly Val Leu Asn Ser Trp Thr Asp Gln Asp Ser Lys Asp Ser Thr
180 185 190
Tyr Ser Met Ser Ser Thr Leu Thr Leu Thr Lys Asp Glu Tyr Glu Arg
195 200 205
His Asn Ser Tyr Thr Cys Glu Ala Thr His Lys Thr Ser Thr Ser Pro
210 215 220
Ile Val Lys Ser Phe Asn Arg Asn Glu Cys
225 230
<210> SEQ ID NO 176
<211> LENGTH: 702
<212> TYPE: DNA
<213> ORGANISM: Mus musculus
<400> SEQUENCE: 176
atgatgtcct ctgctcagtt ccttggtete ctgttgetet gttttcaagyg taccagatgt 60
gatatccaga tgacacagat tacatcctcce ctgtctgect ctetgggaga cagggtctec 120
atcagttgca gggcaagtca agacattagc aattatttaa attggtatca gcagaaacca 180
gatggaactt ttaaactcct tatcttctac acatcaagat tattttcagg agtcccatca 240
aggttcagtg gcagtgggtc tggaacagat tattctctca ccatttacaa cctggagcaa 300
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gaagattttyg ccacttactt ttgccaacag ggagatacgce ttccgtacac tttcggaggg 360
gggaccaagyg tggaaataaa acgggctgat gctgcaccaa ctgtatccat cttcccacca 420
tccagtgage agttaacatc tggaggtgec tcagtegtgt gettettgaa caacttctac 480
cccaaagaca tcaatgtcaa gtggaagatt gatggcagtyg aacgacaaaa tggcgtectg 540
aacagttgga ctgatcagga cagcaaagac agcacctaca gcatgagcag caccctcacg 600
ttgaccaagg acgagtatga acgacataac agctatacct gtgaggccac tcacaagaca 660
tcaacttcac ccattgtcaa gagcttcaac aggaatgagt gt 702

<210> SEQ I
<211> LENGT.
<212> TYPE:
<213> ORGAN

D NO 177
H: 450
PRT

ISM: Mus musculus

<400> SEQUENCE: 177

Glu Val Gln
1

Ser Val Lys
Asn Met His
35

Gly Glu Ile
50

Lys Gly Lys
65

Met Glu Leu

Ala Lys Leu

Trp Gly Ala

115

Pro Ser Val
130

Ser Val Thr
145

Thr Leu Thr

Pro Ala Leu

Val Thr Thr

195

Ala Ser Ser
210

Thr His Lys
225

Pro Ser Val

Ser Leu Ser

Asp Pro Asp
275

Thr Ala Gln
290

Leu Gln Gln Ser Gly

5

Met Ser Cys Lys Ala

20

Trp Val Lys Gln Thr

40

Asn Pro Asn Ser Gly

55

Ala Thr Leu Thr Val

70

Arg Ser Leu Thr Ser

85

Gly Tyr Asp Asp Ile

100

Gly Thr Thr Val Thr

120

Tyr Pro Leu Ala Pro

135

Leu Gly Cys Leu Val
150

Trp Asn Ser Gly Ser

165

Leu Gln Ser Gly Leu

180

Trp Pro Ser Gln Thr

200

Thr Lys Val Asp Lys

215

Pro Cys Pro Pro Cys
230

Phe Ile Phe Pro Pro

245

Pro Met Val Thr Cys

260

Val His Val Ser Trp

280

Thr Gln Thr His Arg

295

Pro

Ser

25

Gln

Gly

Asp

Glu

Tyr

105

Val

Val

Lys

Leu

Tyr

185

Ile

Lys

Pro

Lys

Val
265

Phe

Glu

Glu

10

Gly

Gly

Ala

Lys

Asp

90

Asp

Ser

Cys

Gly

Ser

170

Thr

Thr

Ile

Ala

Ile
250
Val

Val

Asp

Leu

Tyr

Lys

Gly

Ser

75

Ser

Asp

Ser

Gly

Tyr

155

Ser

Leu

Cys

Glu

Pro

235

Lys

Val

Asn

Tyr

Met Lys Pro
Thr Phe Thr
30

Thr Leu Glu
45

Tyr Asn Gln
60

Ser Thr Thr

Ala Val Tyr

Trp Tyr Phe

110

Ala Lys Thr
125

Asp Thr Thr
140

Phe Pro Glu

Asp Val His

Ser Ser Ser
190

Asn Val Ala
205

Pro Arg Gly
220

Asn Leu Leu

Asp Val Leu

Asp Val Ser

270

Asn Val Glu
285

Asn Ser Thr
300

Gly Thr
15

Asp Tyr

Trp Ile

Lys Phe

Ala Tyr
80

Tyr Cys
95

Asp Val

Thr Ala

Gly Ser

Pro Val

160

Thr Phe
175

Val Thr

His Pro

Ser Pro

Gly Gly

240
Met Ile
255
Glu Asp

Val His

Ile Arg
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Val Val Ser
305

Glu Phe Lys

Arg Thr Ile

Val Leu Pro

355

Thr Cys Met
370

Thr Asn Asn
385

Leu Asp Ser

Lys Lys Asn

Glu Gly Leu
435

Gly Lys
450

<210> SEQ I
<211> LENGT.
<212> TYPE:

Ala Leu Pro Ile Gln
310

Cys Lys Val Asn Asn

325

Ser Lys Pro Lys Gly

340

Pro Pro Glu Glu Glu

360

Ile Thr Asp Phe Met

375

Gly Gln Thr Glu Leu
390

Asp Gly Ser Tyr Phe

405

Trp Val Glu Arg Asn

420

His Asn His His Thr

D NO 178
H: 1350
DNA

440

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 178

gaggtccaac

tcctgcaagy

caaggaaaga

aaccagaagt

atggagctcc

tacgatgata

gtctecteag

acaactggct

accttgacct

cagtctggec

atcacctgca

agagggtccc

ccatcegtet

atggtcacgt

ttcgtgaaca

agtactatcc

gagttcaaat

aaacccaaag

atgactaaga

tacgtggagt

ctggactetyg

tgcaacagtc

cttetggata

ccctagagtyg

tcaagggcaa

gcagcctgac

tctacgacga

ccaaaacaac

ccteggtgac

ggaactctgg

tctacaccct

atgtggccca

caacacataa

tcatcttcce

gtgtggtggt

acgtggaagt

gggtggtcag

gcaaggtcaa

ggccagtaag

aacaggtcac

ggaccaacaa

atggttctta

tggacctgaa

tacattcact

gataggagaa

ggccacattyg

atctgaggac

ctggtattte

agccccateg

tctaggatge

atcecctgtec

cagcagctca

cceggcaage

accctgtect

tccaaagatc

ggatgtgagc

acacacagct

tgcecctecce

caacaaagcc

agctccacag

tctgacctge

cgggcaaaca

cttcatgtac

His

Lys

Pro

345

Met

Pro

Asn

Met

Ser

425

Thr

Gln

Ala

330

Val

Thr

Glu

Tyr

Tyr

410

Tyr

Lys

Asp

315

Leu

Arg

Lys

Asp

Lys

395

Ser

Ser

Ser

ctaatgaagc

gactacaaca

attaatccta

actgtagaca

tctgcagtet

gatgtctggg

gtctatccac

ctggtcaagyg

agtgatgtge

gtgactgtaa

agcaccaaag

ccatgeccag

aaggatgtac

gaggatgacc

cagacacaaa

atccagcacc

ctceccagege

gtatatgtet

atgatcacag

gagctaaact

agcaagctga

Trp Met Ser

Pro Ala Pro

Ala Pro Gln

350

Lys Gln Val
365

Ile Tyr Val
380

Asn Thr Glu

Lys Leu Arg

Cys Ser Val

430

Phe Ser Arg
445

ctgggactte
tgcactgggt
acagtggtgg
agtcctecac
attactgtge
gegeagggac
tggccectgt
gttattteccc
acaccttece
ccacctggee
tggacaagaa
ctcctaacct
tcatgatcte
cagatgtcca
cccatagaga
aggactggat
ccatcgagag
tgcctecace
acttcatgee

acaagaacac

gagtggaaaa

Gly Lys
320

Ile Glu
335

Val Tyr

Thr Leu

Glu Trp

Pro Val

400

Val Glu
415

Val His

Thr Pro

agtgaagatg
gaagcagacc
tgctggetac
cacagcctac
aaaattgggce
cacggtcace
gtgtggagat
tgagccagty
agctctectyg
cagccagace
aattgagccce
cttgggtgga
cctgagecce
tgtcagctygy
ggattacaac
gagtggcaag
aaccatctca
agaagaagag
tgaagacatt

tgaaccagtce

gaagaactgg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260
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gtggaaagaa atagctactc ctgttcagtyg gtccacgagg gtctgcacaa tcaccacacyg

actaagagct tctceeggac tcecgggtaaa

<210> SEQ ID NO 179

<211> LENGTH:

<212> TYPE:
<213> ORGANISM: Mus

PRT

<400> SEQUENCE:

Met

1

Val

Pro

Thr

Glu

65

Gln

Thr

Tyr

Phe

Thr

145

Thr

Glu

Ser

Ala

225

Gly

Leu

Leu

Ser

Glu
305

Thr

Ser

Gly

Leu

Gly

Asp

50

Trp

Lys

Ala

Tyr

Asp

130

Thr

Gly

Pro

Thr

Val

210

His

Ser

Gly

Met

Glu
290
Val

Ile

Gly

Trp

Ser

Thr

35

Tyr

Ile

Phe

Tyr

Cys

115

Val

Ala

Ser

Val

Phe

195

Thr

Pro

Pro

Gly

Ile

275

Asp

His

Arg

Lys

Ser

Glu

20

Ser

Asn

Gly

Lys

Met

100

Ala

Trp

Pro

Ser

Thr

180

Pro

Val

Ala

Thr

Pro

260

Ser

Asp

Thr

Val

Glu
340

469

179

Trp

5

Val

Val

Met

Glu

Gly

85

Glu

Lys

Gly

Ser

Val

165

Leu

Ala

Thr

Ser

His

245

Ser

Leu

Pro

Ala

Val

325

Phe

musculus

Thr Phe Leu

Gln Leu Gln

Lys Met Ser

40

His Trp Val
55

Ile Asn Pro
70

Lys Ala Thr

Leu Arg Ser

Leu Gly Tyr

120

Ala Gly Thr
135

Val Tyr Pro
150

Thr Leu Gly

Thr Trp Asn

Leu Leu Gln
200

Thr Trp Pro
215

Ser Thr Lys
230

Lys Pro Cys

Val Phe Ile

Ser Pro Met
280

Asp Val His
295

Gln Thr Gln
310

Ser Ala Leu

Lys Cys Lys

Phe

Gln

25

Cys

Lys

Asn

Leu

Leu

105

Asp

Thr

Leu

Cys

Ser

185

Ser

Ser

Val

Pro

Phe

265

Val

Val

Thr

Pro

Val
345

Leu

10

Ser

Lys

Gln

Ser

Thr

90

Thr

Asp

Val

Ala

Leu

170

Gly

Gly

Gln

Asp

Pro

250

Pro

Thr

Ser

His

Ile

330

Asn

Leu Ser

Gly Pro

Ala Ser

Thr Gln
60

Gly Gly
75

Val Asp

Ser Glu

Ile Tyr

Thr Val
140

Pro Val
155

Val Lys

Ser Leu

Leu Tyr

Thr Ile
220

Lys Lys
235

Cys Pro

Pro Lys

Cys Val
Trp Phe
300

Arg Glu
315

Gln His

Asn Lys

Gly

Glu

Gly

45

Gly

Ala

Lys

Asp

Asp

125

Ser

Cys

Gly

Ser

Thr

205

Thr

Ile

Ala

Ile

Val

285

Val

Asp

Gln

Ala

Thr

Leu

30

Tyr

Lys

Gly

Ser

Ser

110

Asp

Ser

Gly

Tyr

Ser

190

Leu

Cys

Glu

Pro

Lys

270

Val

Asn

Tyr

Asp

Leu
350

Ala

Met

Thr

Thr

Tyr

Ser

95

Ala

Trp

Ala

Asp

Phe

175

Asp

Ser

Asn

Pro

Asn

255

Asp

Asp

Asn

Asn

Trp
335

Pro

Gly

Lys

Phe

Leu

Asn

80

Thr

Val

Tyr

Lys

Thr

160

Pro

Val

Ser

Val

Arg

240

Leu

Val

Val

Val

Ser
320

Met

Ala

1320

1350
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Pro Ile Glu
355

Gln Val Tyr
370

Val Thr Leu

Val Glu Trp

Glu Pro Val

Arg Val Glu

435

Val Val His
450

Arg Thr Pro
465

<210> SEQ I
<211> LENGT.
<212> TYPE:

Arg Thr Ile Ser Lys

360

Val Leu Pro Pro Pro

375

Thr Cys Met Ile Thr
390

Thr Asn Asn Gly Gln

405

Leu Asp Ser Asp Gly

420

Lys Lys Asn Trp Val

440

Glu Gly Leu His Asn

Gly Lys

D NO 180
H: 1407
DNA

455

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 180

atgggatgga

gtccaactge

tgcaaggett

ggaaagacce

cagaagttca

gagcteccgcea

gatgatatct

tccteageca

actggctect

ttgacctgga

tctggectet

acctgcaatg

gggtccccaa

tcegtettea

gtcacgtgty

gtgaacaacg

actatcecggyg

ttcaaatgca

cccaaaggge

actaagaaac

gtggagtgga

gactctgatg

gaaagaaata

aagagcttcet

getggaccett

aacagtctgg

ctggatatac

tagagtggat

agggcaaggc

gectgacatce

acgacgactg

aaacaacagc

cggtgactct

actctggatce

acacccteag

tggcccacce

cacataaacc

tctteectec

tggtggtgga

tggaagtaca

tggtcagtge

aggtcaacaa

cagtaagagc

aggtcactct

ccaacaacgg

gttcttactt

gctactecty

cceggactee

tctettecte

acctgaacta

attcactgac

aggagaaatt

cacattgact

tgaggactct

gtatttcgat

cccateggte

aggatgecetyg

cctgtecagt

cagctcagtyg

ggcaagcage

ctgtecteca

aaagatcaag

tgtgagcgag

cacagctcag

ccteccecate

caaagcecte

tccacaggta

gacctgcatyg

gcaaacagag

catgtacagc

ttcagtggte

gggtaaa

Pro

Glu

Asp

Thr

Ser

425

Glu

His

Lys

Glu

Phe

Glu

410

Tyr

Arg

His

Gly

Glu

Met

395

Leu

Phe

Asn

Thr

ctgtcaggaa

atgaagccetyg

tacaacatgc

aatcctaaca

gtagacaagt

gcagtctatt

gtetggggeg

tatccactgg

gtcaagggtt

gatgtgcaca

actgtaacca

accaaagtgg

tgcccagete

gatgtactca

gatgacccag

acacaaaccc

cagcaccagg

ccagcgececa

tatgtcttge

atcacagact

ctaaactaca

aagctgagag

cacgagggtce

Pro Val Arg
365

Met Thr Lys
380

Pro Glu Asp

Asn Tyr Lys

Met Tyr Ser

430

Ser Tyr Ser
445

Thr Lys Ser
460

ctgcaggtgt
ggacttcagt
actgggtgaa
gtggtggtgce
cctecaccac
actgtgcaaa
cagggaccac
ccectgtgty
atttcectga
cctteccage
cctggeccag
acaagaaaat
ctaacctett
tgatctcect
atgtccatgt
atagagagga
actggatgag
tcgagagaac
ctccaccaga
tcatgectga
agaacactga
tggaaaagaa

tgcacaatca

Ala Pro

Lys Gln

Ile Tyr

400

Asn Thr
415

Lys Leu

Cys Ser

Phe Ser

cctetetgag
gaagatgtce
gcagacccaa
tggctacaac
agcctacatg
attgggctac
ggtcaccgte
tggagataca
gccagtgace
tctectgeag
ccagaccatce
tgagcccaga
gggtggacca
gagcccecatg
cagctggtte
ttacaacagt
tggcaaggag
catctcaaaa
agaagagatg
agacatttac

accagtcctyg

gaactgggtg

ccacacgact

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1407



201

US 9,089,553 B2

-continued

202

<210> SEQ I
<211> LENGT.
<212> TYPE:
<213> ORGAN

D NO 181
H: 214
PRT

ISM: Mus musculus

<400> SEQUENCE: 181

Asp Ile Gln
1

Asp Arg Val
Leu Asn Trp
35

Phe Tyr Thr
50

Ser Gly Ser
65

Glu Asp Phe

Thr Phe Gly

Pro Thr Val

115

Gly Ala Ser
130

Asn Val Lys
145

Asn Ser Trp

Ser Thr Leu

Thr Cys Glu
195

Phe Asn Arg
210

<210> SEQ I
<211> LENGT.
<212> TYPE:
<213> ORGAN

Met Thr Gln Thr Thr

5

Ser Ile Ser Cys Arg

20

Tyr Gln Gln Lys Pro

40

Ser Arg Leu Leu Ser

55

Gly Thr Asp Tyr Ser

70

Ala Thr Tyr Phe Cys

85

Gly Gly Thr Lys Leu

100

Ser Ile Phe Pro Leu

120

Val Val Cys Phe Leu

135

Trp Lys Ile Asp Gly
150

Thr Asp Gln Asp Ser

165

Thr Leu Thr Lys Asp

180

Ala Thr His Lys Thr

200

Asn Glu Cys

D NO 182
H: 645
DNA

ISM: Mus musculus

<400> SEQUENCE: 182

gatatccaga

atcagttgca

gatggaactt

aggttcagtg

gaagattttyg

gggaccaaac

tccagtgage

cccaaagaca

aacagttgga

ttgaccaagg

tgacacagac

gggcaagtca

ttaaactcct

gcagtgggtc

ccacttactt

tggaaataaa

agttaacatc

tcaatgtcaa

ctgatcagga

acgagtatga

tacatcctcece

agacattagc

tatcttctac

tggaacagat

ttgccaacag

acgggctgat

tggaggtgcc

gtggaagatt

cagcaaagac

acgacataac

Ser Ser Leu
10

Ala Ser Gln

Asp Gly Thr

Gly Val Pro

Leu Thr Ile
75

Gln Gln Gly
90

Glu Ile Lys
105

Ser Ser Glu

Asn Asn Phe

Ser Glu Arg

155

Lys Asp Ser
170

Glu Tyr Glu
185

Ser Thr Ser

ctgtetgect
aattatttaa
acatcaagat
tattctctca
ggagatacgce
getgcaccaa
tcagtegtgt
gatggcagtg
agcacctaca

agctatacct

Ser Ala Ser
Asp Ile Ser
30

Phe Lys Leu
45

Ser Arg Phe
60

Tyr Asn Leu

Asp Thr Leu

Arg Ala Asp
110

Gln Leu Thr
125

Tyr Pro Lys
140

Gln Asn Gly

Thr Tyr Ser

Arg His Asn
190

Pro Ile Val
205

ctctgggaga
actggtatca
tactctcagyg
ccatttacaa
ttcegtacac
ctgtatccat
gettettgaa
aacgacaaaa
gcatgagcag

gtgaggccac

Leu Gly
15

Asn Tyr

Leu Ile

Ser Gly

Glu Gln
80

Pro Tyr
95

Ala Ala

Ser Gly

Asp Ile

Val Leu
160

Met Ser
175

Ser Tyr

Lys Ser

cagggtctee
gcagaaacca
agtcccatca
cctggagceaa
tttcggaggg
cttecccacta
caacttctac
tggcgtecty
cacccteacy

tcacaagaca

60

120

180

240

300

360

420

480

540

600



US 9,089,553 B2
203 204

-continued

tcaacttcac ccattgtcaa gagcttcaac aggaatgagt gttag 645

<210> SEQ ID NO 183

<211> LENGTH: 234

<212> TYPE: PRT

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 183

Met Met Ser Ser Ala Gln Phe Leu Gly Leu Leu Leu Leu Cys Phe Gln
1 5 10 15

Gly Thr Arg Cys Asp Ile Gln Met Thr Gln Thr Thr Ser Ser Leu Ser
20 25 30

Ala Ser Leu Gly Asp Arg Val Ser Ile Ser Cys Arg Ala Ser Gln Asp
35 40 45

Ile Ser Asn Tyr Leu Asn Trp Tyr Gln Gln Lys Pro Asp Gly Thr Phe
50 55 60

Lys Leu Leu Ile Phe Tyr Thr Ser Arg Leu Leu Ser Gly Val Pro Ser
65 70 75 80

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Ser Leu Thr Ile Tyr
85 90 95

Asn Leu Glu Gln Glu Asp Phe Ala Thr Tyr Phe Cys Gln Gln Gly Asp
100 105 110

Thr Leu Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys Arg
115 120 125

Ala Asp Ala Ala Pro Thr Val Ser Ile Phe Pro Leu Ser Ser Glu Gln
130 135 140

Leu Thr Ser Gly Gly Ala Ser Val Val Cys Phe Leu Asn Asn Phe Tyr
145 150 155 160

Pro Lys Asp Ile Asn Val Lys Trp Lys Ile Asp Gly Ser Glu Arg Gln
165 170 175

Asn Gly Val Leu Asn Ser Trp Thr Asp Gln Asp Ser Lys Asp Ser Thr
180 185 190

Tyr Ser Met Ser Ser Thr Leu Thr Leu Thr Lys Asp Glu Tyr Glu Arg
195 200 205

His Asn Ser Tyr Thr Cys Glu Ala Thr His Lys Thr Ser Thr Ser Pro
210 215 220

Ile Val Lys Ser Phe Asn Arg Asn Glu Cys
225 230

<210> SEQ ID NO 184

<211> LENGTH: 705

<212> TYPE: DNA

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 184

atgatgtcct ctgctcagtt ccttggtete ctgttgetet gttttcaagg taccagatgt 60
gatatccaga tgacacagac tacatcctee ctgtcetgect ctetgggaga cagggtetec 120
atcagttgca gggcaagtca agacattage aattatttaa actggtatca gcagaaacca 180
gatggaactt ttaaactcct tatcttctac acatcaagat tactctcagg agtcccatca 240
aggttcagtyg gcagtgggte tggaacagat tattctecteca ccatttacaa cctggagcaa 300
gaagattttyg ccacttactt ttgccaacag ggagatacge ttccgtacac ttteggaggg 360
gggaccaaac tggaaataaa acgggctgat gctgcaccaa ctgtatccat ctteeccacta 420

tccagtgage agttaacate tggaggtgece tcagtegtgt gettcttgaa caacttctac 480
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-continued

206

cccaaagaca

aacagttgga

ttgaccaagg

tcaacttcac

tcaatgtcaa

ctgatcagga

acgagtatga

ccattgtcaa

<210> SEQ ID NO 185
<211> LENGTH: 447

<212> TYPE:
<213> ORGANISM: Mus musculus

PRT

<400> SEQUENCE: 185

Glu

1

Ser

Asn

Gly

Lys

65

Met

Ala

Trp

Pro

Met

145

Thr

Pro

Cys
225

Phe

Pro

Thr

Glu
305

Cys

gtggaagatt

cagcaaagac

acgacataac

gagcttcaac

Val Gln Leu Gln Gln Ser Gly

Val

Met

Glu

50

Gly

Glu

Arg

Gly

Ser

130

Val

Val

Ala

Pro

Pro

210

Gly

Ile

Lys

Gln

Gln
290

Leu

Arg

Lys

His

35

Ile

Lys

Leu

Leu

Ala

115

Val

Thr

Thr

Val

Ser

195

Ala

Cys

Phe

Val

Phe

275

Pro

Pro

Val

5

Met Ser Cys Lys Ala

20

Trp Val Lys Gln Asn

40

Asn Pro Asn Ser Gly

55

Ala Thr Leu Thr Val

70

Arg Ser Leu Thr Ser

85

Gly Tyr Asp Asp Ile

100

Gly Thr Thr Val Thr

120

Tyr Pro Leu Ala Pro

135

Leu Gly Cys Leu Val
150

Trp Asn Ser Gly Ser

165

Leu Gln Ser Asp Leu

180

Ser Thr Trp Pro Ser

200

Ser Ser Thr Lys Val

215

Lys Pro Cys Ile Cys
230

Pro Pro Lys Pro Lys

245

Thr Cys Val Val Val

260

Ser Trp Phe Val Asp

280

Arg Glu Glu Gln Phe

295

Ile Met His Gln Asp
310

Asn Ser Ala Ala Phe

325

gatggcagtg

agcacctaca

agctatacct

aggaatgagt

Pro

Ser

25

Gln

Gly

Asp

Glu

Tyr

105

Val

Gly

Lys

Leu

Tyr

185

Glu

Asp

Thr

Asp

Asp

265

Asp

Asn

Trp

Pro

Glu

10

Gly

Gly

Ala

Lys

Asp

90

Asp

Ser

Ser

Gly

Ser

170

Thr

Thr

Lys

Val

Val

250

Ile

Val

Ser

Leu

Ala
330

Leu

Tyr

Lys

Gly

Ser

75

Ser

Asp

Ser

Ala

Tyr

155

Ser

Leu

Val

Lys

Pro

235

Leu

Ser

Glu

Thr

Asn

315

Pro

aacgacaaaa tggcgtectg
gcatgagcag caccctcacg

gtgaggccac tcacaagaca

gttag

Met Lys

Thr Phe

Thr Leu
45

Tyr Asn
60

Ser Thr

Ala Val

Trp Tyr

Ala Lys
125

Ala Gln
140

Phe Pro

Gly Val

Ser Ser

Thr Cys
205

Ile Val
220

Glu Val

Thr Ile

Lys Asp

Val His
285

Phe Arg
300

Gly Lys

Ile Glu

Pro

Thr

30

Glu

Gln

Thr

Tyr

Phe

110

Thr

Thr

Glu

His

Ser

190

Asn

Pro

Ser

Thr

Asp

270

Thr

Ser

Glu

Lys

Gly

15

Asp

Trp

Lys

Ala

Tyr

95

Asp

Thr

Asn

Pro

Thr

175

Val

Val

Arg

Ser

Leu

255

Pro

Ala

Val

Phe

Thr
335

Ala

Tyr

Ile

Phe

Tyr

80

Cys

Val

Pro

Ser

Val

160

Phe

Thr

Ala

Asp

Val

240

Thr

Glu

Gln

Ser

Lys

320

Ile

540

600

660

705
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208

-continued
Ser Lys Thr Lys Gly Arg Pro Lys Ala Pro Gln Val Tyr Thr Ile Pro
340 345 350
Pro Pro Lys Glu Gln Met Ala Lys Asp Lys Val Ser Leu Thr Cys Met
355 360 365
Ile Thr Asp Phe Phe Pro Glu Asp Ile Thr Val Glu Trp Gln Trp Asn
370 375 380

Gly Gln Pro Ala Glu Asn Tyr Lys Asn Thr Gln Pro Ile Met Asp Thr
385 390 395 400
Asp Gly Ser Tyr Phe Ile Tyr Ser Lys Leu Asn Val Gln Lys Ser Asn

405 410 415
Trp Glu Ala Gly Asn Thr Phe Thr Cys Ser Val Leu His Glu Gly Leu

420 425 430
His Asn His His Thr Glu Lys Ser Leu Ser His Ser Pro Gly Lys
435 440 445

<210> SEQ ID NO 186
<211> LENGTH: 1344
<212> TYPE: DNA
<213> ORGANISM: Mus musculus
<400> SEQUENCE: 186
gaggtccaac tgcaacagtc tggacctgaa ctaatgaagce ctggggettce agtgaagatg 60
tcctgcaagg cttetggata tacattcact gactacaaca tgcactgggt gaagcagaac 120
caaggaaaga ccctagaatg gataggagaa attaatccta acagtggtgg tgctggctac 180
aaccagaagt tcaagggcaa ggccacattg actgtagaca agtcctccac cacagcectac 240
atggagctcee gcagectgac atctgaggac tctgcagtet attactgtge aagattggge 300
tacgatgata tctacgacga ctggtacttc gatgtctggg gegcagggac cacggtcace 360
gtectectecag ccaaaacgac acccccatct gtctatccac tggcccectgg atctgetgece 420
caaactaact ccatggtgac cctgggatge ctggtcaagg gctatttcece tgagecagtg 480
acagtgacct ggaactctgg atccctgtee ageggtgtge acaccttece agetgtectg 540
cagtctgace tctacactct gagcagetca gtgactgtece cctecagcac ctggeccage 600
gagaccgtca cctgcaacgt tgcccaccceg gecagcagca ccaaggtgga caagaaaatt 660
gtgcccaggyg attgtggttyg taagecttge atatgtacag tcccagaagt atcatctgte 720
ttcatcttee ccccaaagcece caaggatgtg ctcaccatta ctetgactece taaggtcacyg 780
tgtgttgtgg tagacatcag caaggatgat cccgaggtece agttcagetyg gtttgtagat 840
gatgtggagyg tgcacacagc tcagacgcaa ccccgggagg agcagttcaa cagcacttte 900
cgctecagtca gtgaacttce catcatgcac caggactgge tcaatggcaa ggagttcaaa 960
tgcagggtca acagtgcagc tttccctgce cccatcgaga aaaccatctce caaaaccaaa 1020
ggcagaccga aggctccaca ggtgtacacce attccacctce ccaaggagca gatggccaag 1080
gataaagtca gtctgacctg catgataaca gacttcttec ctgaagacat tactgtggag 1140
tggcagtgga atgggcagcc agcggagaac tacaagaaca ctcagcccat catggacaca 1200
gatggctcectt acttcatcta cagcaagctc aatgtgcaga agagcaactg ggaggcagga 1260
aatactttca cctgctctgt gttacatgag ggcctgcaca accaccatac tgagaagagc 1320
ctcteccact ctcectggtaa atga 1344

<210> SEQ ID NO 187
<211> LENGTH: 466
<212> TYPE:

PRT
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-continued

210

<213> ORGANISM:

<400> SEQUENCE:

Met Gly Trp Ser

1

Val

Pro

Thr

Glu

65

Gln

Thr

Tyr

Phe

Thr

145

Thr

Glu

Ser

Asn

225

Pro

Ser

Thr

Asp

Thr

305

Ser

Glu

Lys

Thr

Thr
385

Leu

Gly

Asp

Trp

Lys

Ala

Tyr

Asp

130

Thr

Asn

Pro

Thr

Val

210

Val

Arg

Ser

Leu

Pro

290

Ala

Val

Phe

Thr

Ile

370

Cys

Ser

Ala

35

Tyr

Ile

Phe

Tyr

Cys

115

Val

Pro

Ser

Val

Phe

195

Thr

Ala

Asp

Val

Thr

275

Glu

Gln

Ser

Lys

Ile

355

Pro

Met

Glu

20

Ser

Asn

Gly

Lys

Met

100

Ala

Trp

Pro

Met

Thr

180

Pro

Val

His

Cys

Phe

260

Pro

Val

Thr

Glu

Cys

340

Ser

Pro

Ile

Mus
187

Trp

Val

Val

Met

Glu

Gly

85

Glu

Arg

Gly

Ser

Val

165

Val

Ala

Pro

Pro

Gly

245

Ile

Lys

Gln

Gln

Leu

325

Arg

Lys

Pro

Thr

musculus

Thr

Gln

Lys

His

Ile

70

Lys

Leu

Leu

Ala

Val

150

Thr

Thr

Val

Ser

Ala

230

Cys

Phe

Val

Phe

Pro

310

Pro

Val

Thr

Lys

Asp
390

Phe

Leu

Met

Trp

Asn

Ala

Arg

Gly

Gly

135

Tyr

Leu

Trp

Leu

Ser

215

Ser

Lys

Pro

Thr

Ser

295

Arg

Ile

Asn

Lys

Glu

375

Phe

Leu

Gln

Ser

40

Val

Pro

Thr

Ser

Tyr

120

Thr

Pro

Gly

Asn

Gln

200

Thr

Ser

Pro

Pro

Cys

280

Trp

Glu

Met

Ser

Gly
360

Gln

Phe

Phe

Gln

25

Cys

Lys

Asn

Leu

Leu

105

Asp

Thr

Leu

Cys

Ser

185

Ser

Trp

Thr

Cys

Lys

265

Val

Phe

Glu

His

Ala

345

Arg

Met

Pro

Leu

10

Ser

Lys

Gln

Ser

Thr

90

Thr

Asp

Val

Ala

Leu

170

Gly

Asp

Pro

Lys

Ile

250

Pro

Val

Val

Gln

Gln

330

Ala

Pro

Ala

Glu

Leu

Gly

Ala

Asn

Gly

75

Val

Ser

Ile

Thr

Pro

155

Val

Ser

Leu

Ser

Val

235

Cys

Lys

Val

Asp

Phe

315

Asp

Phe

Lys

Lys

Asp
395

Ser

Pro

Ser

Gln

60

Gly

Asp

Glu

Tyr

Val

140

Gly

Lys

Leu

Tyr

Glu

220

Asp

Thr

Asp

Asp

Asp

300

Asn

Trp

Pro

Ala

Asp
380

Ile

Gly

Glu

Gly

45

Gly

Ala

Lys

Asp

Asp

125

Ser

Ser

Gly

Ser

Thr

205

Thr

Lys

Val

Val

Ile

285

Val

Ser

Leu

Ala

Pro
365

Lys

Thr

Thr

Leu

30

Tyr

Lys

Gly

Ser

Ser

110

Asp

Ser

Ala

Tyr

Ser

190

Leu

Val

Lys

Pro

Leu

270

Ser

Glu

Thr

Asn

Pro
350
Gln

Val

Val

Ala

15

Met

Thr

Thr

Tyr

Ser

95

Ala

Trp

Ala

Ala

Phe

175

Gly

Ser

Thr

Ile

Glu

255

Thr

Lys

Val

Phe

Gly

335

Ile

Val

Ser

Glu

Gly

Lys

Phe

Leu

Asn

80

Thr

Val

Tyr

Lys

Gln

160

Pro

Val

Ser

Cys

Val

240

Val

Ile

Asp

His

Arg

320

Lys

Glu

Tyr

Leu

Trp
400
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-continued

212

Gln Trp Asn

Met Asp Thr

Lys Ser Asn

435

Glu Gly Leu
450

Gly Lys
465

<210> SEQ I
<211> LENGT.
<212> TYPE:

Gly Gln Pro Ala Glu

405

Asp Gly Ser Tyr Phe

420

Trp Glu Ala Gly Asn

440

His Asn His His Thr

D NO 188
H: 1401
DNA

455

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 188

atgggatgga

gtccaactge

tgcaaggett

ggaaagacce

cagaagttca

gagcteccgcea

gatgatatct

tccteageca

actaactcca

gtgacctgga

tctgacctet

accgtcacct

cccagggatt

atcttccecce

gttgtggtag

gtggaggtge

tcagtcagtyg

agggtcaaca

agaccgaagg

aaagtcagtc

cagtggaatg

ggctcttact

actttcacct

tcccactete

<210> SEQ I

<211> LENGT.
<212> TYPE:

getggaccett

aacagtctgg

ctggatatac

tagaatggat

agggcaaggc

gectgacatce

acgacgactg

aaacgacacc

tggtgaccct

actctggatce

acactctgag

gcaacgttge

gtggttgtaa

caaagcccaa

acatcagcaa

acacagctca

aacttcccat

gtgcagcettt

ctccacaggt

tgacctgecat

ggcagccage

tcatctacag

getetgtgtt

ctggtaaatg

D NO 189

H: 213
PRT

tctettecte

acctgaacta

attcactgac

aggagaaatt

cacattgact

tgaggactct

gtacttcgat

cccatetgte

gggatgcctg

cctgtecage

cagctcagtyg

ccacceggec

gecttgeata

ggatgtgete

ggatgatcce

gacgcaacce

catgcaccag

cecctgeceee

gtacaccatt

gataacagac

ggagaactac

caagctcaat

acatgagggc

a

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 189

Asn Tyr Lys
410

Ile Tyr Ser
425

Thr Phe Thr

Glu Lys Ser

ctgtcaggaa
atgaagccetyg
tacaacatgc
aatcctaaca
gtagacaagt
gcagtctatt
gtetggggeg
tatccactgg
gtcaagggcet
ggtgtgcaca
actgteccect
agcagcacca
tgtacagtcc
accattactce
gaggtccagt
cgggaggage
gactggctca
atcgagaaaa
ccaccteeca
ttcttecctg
aagaacactc
gtgcagaaga

ctgcacaacc

Asn Thr Gln

Lys Leu Asn
430

Cys Ser Val

445

Leu Ser His

460

ctgcaggtgt

gggcettcagt

actgggtgaa

gtggtggtgce

ccteccaccac

actgtgcaag

cagggaccac

ccectggate

atttcectga

cctteccage

ccagcacctyg

aggtggacaa

cagaagtatc

tgactcctaa

tcagctggtt

agttcaacag

atggcaagga

ccatctccaa

aggagcagat

aagacattac

agcccatcat

gcaactggga

accatactga

Pro Ile
415

Val Gln

Leu His

Ser Pro

cctetetgag

gaagatgtce

gcagaaccaa

tggctacaac

agcctacatg

attgggctac

ggtcaccgte

tgctgeccaa

gccagtgaca

tgtcctgeag

geccagegag

gaaaattgtg

atctgtette

ggtcacgtgt

tgtagatgat

cactttecege

gttcaaatgce

aaccaaaggc

ggccaaggat

tgtggagtgg

ggacacagat

ggcaggaaat

gaagagccte

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1401
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214

Gln Ile Val

Asp Lys Val

His Trp Phe

35

Ala Thr Ser
50

Gly Ser Gly

Asp Ala Ala

Phe Gly Ala

Thr Val Ser
115

Ala Ser Val
130

Val Lys Trp
145

Ser Trp Thr

Thr Leu Thr

Cys Glu Ala
195

Asn Arg Asn
210

<210> SEQ I
<211> LENGT.
<212> TYPE:

Leu Ser Gln Ser Pro

Thr Met Thr Cys Arg

20

Gln Gln Lys Pro Gly

40

Asn Leu Ala Ser Gly

55

Thr Ser Tyr Ser Leu

70

Thr Tyr Tyr Cys Gln

85

Gly Thr Lys Leu Glu

100

Ile Phe Pro Pro Ser

120

Val Cys Phe Leu Asn

135

Lys Ile Asp Gly Ser
150

Asp Gln Asp Ser Lys

165

Leu Thr Lys Asp Glu

180

Thr His Lys Thr Ser

Glu Cys

D NO 190
H: 642
DNA

200

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 190

caaattgttc

atgacttgca

tcctececca

ttcagtggca

gatgctgeca

accaagctgg

agtgagcagt

aaagacatca

agttggactg

accaaggacg

acttcaccca

<210> SEQ I

<211> LENGT.
<212> TYPE:

tcteccagte

gggccagete

gatcctggat

gtgggtctgg

cttattactg

agctgaaacyg

taacatctgg

atgtcaagtg

atcaggacag

agtatgaacg

ttgtcaagag

D NO 191

H: 235
PRT

tccageatte

aagtataagt

ttatgccaca

gacctettac

ccagcagtygyg

ggctgatget

aggtgectca

gaagattgat

caaagacagc

acataacagc

cttcaacagg

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 191

Ala

Ala

25

Ser

Val

Thr

Gln

Leu

105

Ser

Asn

Glu

Asp

Tyr

185

Thr

Phe

10

Ser

Ser

Pro

Ile

Trp

90

Lys

Glu

Phe

Arg

Ser

170

Glu

Ser

Leu

Ser

Pro

Gly

Ser

75

Ser

Arg

Gln

Tyr

Gln

155

Thr

Arg

Pro

ctgtctgtat

tacatacact

tccaacctygyg

tctctcacaa

agtagtgacc

gcaccaactyg

gtegtgtget

ggcagtgaac

acctacagca

tatacctgtyg

aatgagtgtt

Ser Val Ser
Ser Ile Ser
30

Arg Ser Trp
45

Arg Phe Ser
60

Arg Val Glu

Ser Asp Pro

Ala Asp Ala

110

Leu Thr Ser
125

Pro Lys Asp
140

Asn Gly Val

Tyr Ser Met

His Asn Ser

190

Ile Val Lys
205

ctccagggga

ggtttcagca
cttetggagt
tcagcagagt
cactcacgtt
tatccatctt
tcttgaacaa
gacaaaatgg
tgagcagcac
aggccactca

ag

Pro Gly
15

Tyr Ile

Ile Tyr

Gly Ser

Ala Glu

80

Leu Thr
95

Ala Pro

Gly Gly

Ile Asn

Leu Asn

160

Ser Ser
175

Tyr Thr

Ser Phe

taaggtcaca
gaagccagga
cecctggtege
ggaggctgag
cggtgctggg
cccaccatee
cttectaccee
cgtectgaac
cctecacgtty

caagacatca

60

120

180

240

300

360

420

480

540

600

642
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US 9,089,553 B2

-continued

216

Met Asp Phe

Val Ile Met

Leu Ser Val

35

Ser Ser Ile
50

Pro Arg Ser
65

Gly Arg Phe

Ser Arg Val

Ser Ser Asp

115

Arg Ala Asp
130

Gln Leu Thr
145

Tyr Pro Lys

Gln Asn Gly

Thr Tyr Ser
195

Arg His Asn
210

Pro Ile Val
225

<210> SEQ I
<211> LENGT.
<212> TYPE:
<213> ORGAN

Gln Val Gln Ile Phe

Ser Arg Gly Gln Ile

20

Ser Pro Gly Asp Lys

40

Ser Tyr Ile His Trp

55

Trp Ile Tyr Ala Thr

70

Ser Gly Ser Gly Ser

85

Glu Ala Glu Asp Ala

100

Pro Leu Thr Phe Gly

120

Ala Ala Pro Thr Val

135

Ser Gly Gly Ala Ser
150

Asp Ile Asn Val Lys

165

Val Leu Asn Ser Trp

180

Met Ser Ser Thr Leu

200

Ser Tyr Thr Cys Glu

215

Lys Ser Phe Asn Arg
230

D NO 192
H: 708
DNA

ISM: Mus musculus

<400> SEQUENCE: 192

atggatttte

agaggacaaa

gtcacaatga

ccaggatcct

ggtcgettea

gctgaggatg

getgggacca

ccatccagtyg

taccccaaag

ctgaacagtt

acgttgacca

acatcaactt

aagtgcagat
ttgttetete

cttgcaggge

cccccagate

gtggcagtgg

ctgccactta

agctggaget

agcagttaac

acatcaatgt

ggactgatca

aggacgagta

cacccattgt

tttcagette

ccagtceteca

cagctcaagt

ctggatttat

gtctgggace

ttactgccag

gaaacgggct

atctggaggt

caagtggaag

ggacagcaaa

tgaacgacat

caagagctte

Ser

Val

25

Val

Phe

Ser

Gly

Ala

105

Ala

Ser

Val

Trp

Thr

185

Thr

Ala

Asn

Phe

10

Leu

Thr

Gln

Asn

Thr

90

Thr

Gly

Ile

Val

Lys

170

Asp

Leu

Thr

Glu

Leu

Ser

Met

Gln

Leu

75

Ser

Tyr

Thr

Phe

Cys

155

Ile

Gln

Thr

His

Cys
235

ctgctaatca

gecattcctgt

ataagttaca

gccacatcca

tcttactcte

cagtggagta

gatgctgcac

gectcagteg

attgatggca

gacagcacct

aacagctata

aacaggaatg

Leu Ile Ser
Gln Ser Pro
30

Thr Cys Arg
45

Lys Pro Gly
60

Ala Ser Gly

Tyr Ser Leu

Tyr Cys Gln

110

Lys Leu Glu
125

Pro Pro Ser
140

Phe Leu Asn

Asp Gly Ser

Asp Ser Lys
190

Lys Asp Glu
205

Lys Thr Ser
220

gtgcttcagt
ctgtatctce
tacactggtt
acctggette
tcacaatcag
gtgacccact
caactgtatc
tgtgettett
gtgaacgaca
acagcatgag
cctgtgagge

agtgttag

Ala Ser

Ala Phe

Ala Ser

Ser Ser

Val Pro
80

Thr Ile
95

Gln Trp

Leu Lys

Ser Glu

Asn Phe
160

Glu Arg
175

Asp Ser

Tyr Glu

Thr Ser

cataatgtcc
aggggataag
tcagcagaag
tggagtcect
cagagtggag
cacgttcggt
catcttececa
gaacaacttce
aaatggcgte
cagcacccte

cactcacaag

60

120

180

240

300

360

420

480

540

600

660

708
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US 9,089,553 B2

-continued

218

<210> SEQ ID NO 193

<211> LENGTH:

<212> TYPE:
<213> ORGANISM: Mus

PRT

<400> SEQUENCE:

Glu Val Gln Leu

1

Ser

Tyr

Gly

Pro

65

Leu

Gly

Gln

Thr
145

Thr

Ser

Ala

Cys

225

Phe

Phe

Pro

Pro
305

Thr

Lys

Asp

Val

Ile

Arg

50

Gly

Gln

Arg

Gly

Tyr

130

Leu

Trp

Leu

Ser

Ser

210

Lys

Pro

Thr

Ser

Arg

290

Ile

Asn

Lys

Glu

Phe
370

Lys

His

Val

Lys

Leu

Glu

Thr

115

Pro

Gly

Asn

Gln

Thr

195

Ser

Pro

Pro

Cys

Trp

275

Glu

Met

Ser

Gly

Gln

355

Phe

Val

20

Trp

Asp

Ala

Arg

Asp

100

Leu

Leu

Cys

Ser

Ser

180

Trp

Thr

Cys

Lys

Val

260

Phe

Glu

His

Ala

Arg
340

Met

Pro

445

193

Gln

5

Ser

Met

Pro

Thr

Gly

85

Tyr

Val

Ala

Leu

Gly

165

Asp

Pro

Lys

Ile

Pro

245

Val

Val

Gln

Gln

Ala
325
Pro

Ala

Glu

musculus

Gln Ser

Cys Thr

Lys Gln

Asp Asn
55

Phe Thr
70

Leu Thr

Asp Gly

Thr Val

Pro Gly
135

Val Lys
150

Ser Leu

Leu Tyr

Ser Glu

Val Asp

215

Cys Thr
230

Lys Asp

Val Asp

Asp Asp

Phe Asn

295

Asp Trp

310

Phe Pro

Lys Ala

Lys Asp

Asp Ile
375

Gly

Ala

Arg

Gly

Thr

Ser

Thr

Ser

120

Ser

Gly

Ser

Thr

Thr

200

Lys

Val

Val

Ile

Val

280

Ser

Leu

Ala

Pro

Lys

360

Thr

Ala

Ser

25

Pro

Glu

Asp

Glu

Tyr

105

Ala

Ala

Tyr

Ser

Leu

185

Val

Lys

Pro

Leu

Ser

265

Glu

Thr

Asn

Pro

Gln
345

Val

Val

Asp

10

Gly

Asp

Thr

Thr

Asp

90

Thr

Ala

Ala

Phe

Gly

170

Ser

Thr

Ile

Glu

Thr

250

Lys

Val

Phe

Gly

Ile
330
Val

Ser

Glu

Leu

Phe

Gln

Glu

Ser

75

Thr

Trp

Lys

Gln

Pro

155

Val

Ser

Cys

Val

Val

235

Ile

Asp

His

Arg

Lys

315

Glu

Tyr

Leu

Trp

Val

Asp

Gly

Phe

60

Ser

Ala

Phe

Thr

Thr

140

Glu

His

Ser

Asn

Pro

220

Ser

Thr

Asp

Thr

Ser

300

Glu

Lys

Thr

Thr

Gln
380

Gln

Ile

Leu

45

Ala

Asn

Ile

Pro

Thr

125

Asn

Pro

Thr

Val

Val

205

Arg

Ser

Leu

Pro

Ala

285

Val

Phe

Thr

Ile

Cys

365

Trp

Pro

Lys

30

Glu

Pro

Thr

Tyr

Tyr

110

Pro

Ser

Val

Phe

Thr

190

Ala

Asp

Val

Thr

Glu

270

Gln

Ser

Lys

Ile

Pro
350

Met

Asn

Gly

15

Asp

Trp

Lys

Ala

Tyr

95

Trp

Pro

Met

Thr

Pro

175

Val

His

Cys

Phe

Pro

255

Val

Thr

Glu

Cys

Ser
335
Pro

Ile

Gly

Ala

Tyr

Ile

Phe

Tyr

80

Cys

Gly

Ser

Val

Val

160

Ala

Pro

Pro

Gly

Ile

240

Lys

Gln

Gln

Leu

Arg

320

Lys

Pro

Thr

Gln
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-continued

220

Pro Ala Glu
385

Ser Tyr Phe

Ala Gly Asn

His His Thr
435

<210> SEQ I
<211> LENGT.
<212> TYPE:
<213> ORGAN

Asn Tyr Lys Asn Thr Gln Pro Ile
390 395

Ile Tyr Ser Lys Leu Asn Val Gln

405

410

Thr Phe Thr Cys Ser Val Leu His

420

425

Glu Lys Ser Leu Ser His Ser Pro

D NO 194
H: 1338
DNA

440

ISM: Mus musculus

<400> SEQUENCE: 194

gaagttcage

tcctgeacag

cctgaccagyg

gecccgaagt

ctacaactca

tacgatggta

gcagccaaaa

aactccatgg

acctggaact

gacctctaca

gtcacctgca

agggattgtg

ttccccecceccaa

gtggtagaca

gaggtgcaca

gtcagtgaac

gtcaacagtyg

ccgaaggete

gtcagtctga

tggaatgggc

tcttacttca

ttcacctget
cactctectyg

<210> SEQ I

<211> LENGT.
<212> TYPE:

tgcaacagtc

cttetggett

gcctggagtg

tccegggeaa

gaggcctgac

cctacacctyg

cgacaccccce

tgaccectggyg

ctggatcect

ctctgageag

acgttgecca

gttgtaagce

agcccaagga

tcagcaagga

cagctcagac

ttcccatcat

cagctttece

cacaggtgta

cctgcatgat

agccagcgga

tctacagcaa

ctgtgttaca
gtaaatga

D NO 195

H: 464
PRT

tggggcagac cttgtgcage
cgacattaag gactactata
gattggaagg gttgatcctg
ggccactttt acaacagaca
atctgaggac actgccatct
gtttcettat tggggccaag
atctgtctat ccactggece
atgcctggte aagggctatt
gtcecageggt gtgcacacct
ctcagtgact gtccecteca
ccecggecage agcaccaagg
ttgcatatgt acagtcccag
tgtgctcace attactctga
tgatcccgag gtccagttca
gcaacccegyg gaggagcagt
gcaccaggac tggctcaatg
tgccceccate gagaaaacca
caccattcca ccteccaagg
aacagacttc ttccctgaag
gaactacaag aacactcagce
gctcaatgty cagaagagca

tgagggcctg cacaaccacc

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 195

Met Asp Thr

Lys Ser Asn

Glu Gly Leu

430

Gly Lys
445

caggggecte

tacactggat
acaatggtga
catcctcecaa
attactgtgyg
ggactctggt
ctggatctge
tcecctgagee
tcccagetgt
gcacctggece
tggacaagaa
aagtatcatc
ctcctaaggt
getggtttgt
tcaacagcac
gcaaggagtt
tctccaaaac
agcagatgge
acattactgt
ccatcatgga
actgggaggce

atactgagaa

Asp Gly
400

Trp Glu
415

His Asn

agtcaaggtyg
gaaacagagg
gactgaattt
cacagcctac
gagagaagac
cactgtctet
tgcccaaact
agtgacagtyg
cctgcagtet
cagcgagacce
aattgtgcce
tgtetteate
cacgtgtgtt
agatgatgtyg
tttccgetea
caaatgcagg
caaaggcaga
caaggataaa
ggagtggcag
cacagatggce
aggaaatact

gagcctetee

Met Lys Cys Ser Trp Val Ile Phe Phe Leu Met Ala Val Val Thr Gly

1

5

10

15

Val Asn Ser Glu Val Gln Leu Gln Gln Ser Gly Ala Asp Leu Val Gln

20

25

30

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1338
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US 9,089,553 B2

-continued

222

Pro

Lys

Glu

65

Pro

Thr

Tyr

Tyr

Pro

145

Ser

Phe

Thr

Ala

225

Asp

Thr

Glu

Gln

305

Ser

Lys

Ile

Pro

Met

385

Asn

Thr

Asn

Gly

Asp

50

Trp

Lys

Ala

Tyr

Trp

130

Pro

Met

Thr

Pro

Val

210

His

Cys

Phe

Pro

Val

290

Thr

Glu

Cys

Ser

Pro

370

Ile

Gly

Asp

Trp

Ala

Tyr

Ile

Phe

Tyr

Cys

115

Gly

Ser

Val

Val

Ala

195

Pro

Pro

Gly

Ile

Lys

275

Gln

Gln

Leu

Arg

Lys

355

Pro

Thr

Gln

Gly

Glu
435

Ser

Tyr

Gly

Pro

Leu

100

Gly

Gln

Val

Thr

Thr

180

Val

Ser

Ala

Cys

Phe

260

Val

Phe

Pro

Pro

Val

340

Thr

Lys

Asp

Pro

Ser
420

Ala

Val

Ile

Arg

Gly

85

Gln

Arg

Gly

Tyr

Leu

165

Trp

Leu

Ser

Ser

Lys

245

Pro

Thr

Ser

Arg

Ile

325

Asn

Lys

Glu

Phe

Ala
405

Tyr

Gly

Lys

His

Val

70

Lys

Leu

Glu

Thr

Pro

150

Gly

Asn

Gln

Thr

Ser

230

Pro

Pro

Cys

Trp

Glu

310

Met

Ser

Gly

Gln

Phe
390
Glu

Phe

Asn

Val

Trp

55

Asp

Ala

Arg

Asp

Leu

135

Leu

Cys

Ser

Ser

Trp

215

Thr

Cys

Lys

Val

Phe

295

Glu

His

Ala

Arg

Met

375

Pro

Asn

Ile

Thr

Ser

40

Met

Pro

Thr

Gly

Tyr

120

Val

Ala

Leu

Gly

Asp

200

Pro

Lys

Ile

Pro

Val

280

Val

Gln

Gln

Ala

Pro

360

Ala

Glu

Tyr

Tyr

Phe
440

Cys

Lys

Asp

Phe

Leu

105

Asp

Thr

Pro

Val

Ser

185

Leu

Ser

Val

Cys

Lys

265

Val

Asp

Phe

Asp

Phe

345

Lys

Lys

Asp

Lys

Ser
425

Thr

Thr

Gln

Asn

Thr

90

Thr

Gly

Val

Gly

Lys

170

Leu

Tyr

Glu

Asp

Thr

250

Asp

Asp

Asp

Asn

Trp

330

Pro

Ala

Asp

Ile

Asn
410

Lys

Cys

Ala

Arg

Gly

75

Thr

Ser

Thr

Ser

Ser

155

Gly

Ser

Thr

Thr

Lys

235

Val

Val

Ile

Val

Ser

315

Leu

Ala

Pro

Lys

Thr
395
Thr

Leu

Ser

Ser

Pro

60

Glu

Asp

Glu

Tyr

Ala

140

Ala

Tyr

Ser

Leu

Val

220

Lys

Pro

Leu

Ser

Glu

300

Thr

Asn

Pro

Gln

Val

380

Val

Gln

Asn

Val

Gly

45

Asp

Thr

Thr

Asp

Thr

125

Ala

Ala

Phe

Gly

Ser

205

Thr

Ile

Glu

Thr

Lys

285

Val

Phe

Gly

Ile

Val

365

Ser

Glu

Pro

Val

Leu
445

Phe

Gln

Glu

Ser

Thr

110

Trp

Lys

Gln

Pro

Val

190

Ser

Cys

Val

Val

Ile

270

Asp

His

Arg

Lys

Glu

350

Tyr

Leu

Trp

Ile

Gln
430

His

Asp

Gly

Phe

Ser

95

Ala

Phe

Thr

Thr

Glu

175

His

Ser

Asn

Pro

Ser

255

Thr

Asp

Thr

Ser

Glu

335

Lys

Thr

Thr

Gln

Met
415

Lys

Glu

Ile

Leu

Ala

80

Asn

Ile

Pro

Thr

Asn

160

Pro

Thr

Val

Val

Arg

240

Ser

Leu

Pro

Ala

Val

320

Phe

Thr

Ile

Cys

Trp

400

Asp

Ser

Gly



US 9,089,553 B2
223 224

-continued

Leu His Asn His His Thr Glu Lys Ser Leu Ser His Ser Pro Gly Lys
450 455 460

<210> SEQ ID NO 196

<211> LENGTH: 1395

<212> TYPE: DNA

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 196

atgaaatgca gctgggtcat cttettectyg atggcagtgg ttacaggggt caattcagaa 60
gttcagetge aacagtctgg ggcagacctt gtgcagcecag gggectcagt caaggtgtec 120
tgcacagctt ctggcttega cattaaggac tactatatac actggatgaa acagaggect 180
gaccagggce tggagtggat tggaagggtt gatcctgaca atggtgagac tgaatttgec 240
ccgaagttee cgggcaagge cacttttaca acagacacat cctccaacac agectaccta 300
caactcagag gcctgacate tgaggacact gecatctatt actgtgggag agaagactac 360
gatggtacct acacctggtt tcecttattgg ggccaaggga ctetggtcac tgtctetgea 420
gccaaaacga cacccccatce tgtctatcca ctggeccctg gatctgetge ccaaactaac 480
tccatggtga ccctgggatg cctggtcaag ggetatttee ctgagecagt gacagtgacce 540
tggaactctyg gatcectgte cageggtgtg cacaccttec cagetgtect gcagtctgac 600
ctctacacte tgagcagete agtgactgte ccctecagea cetggeccag cgagaccegte 660
acctgcaacyg ttgcccacce ggccagcage accaaggtgg acaagaaaat tgtgcccagg 720
gattgtggtt gtaagccttg catatgtaca gtcccagaag tatcatctgt ctteatectte 780
ccecccaaage ccaaggatgt getcaccatt actctgacte ctaaggtcac gtgtgttgtg 840
gtagacatca gcaaggatga tcccgaggtce cagttcaget ggtttgtaga tgatgtggag 900
gtgcacacag ctcagacgca acccecgggag gagcagttca acagcacttt cegetcagte 960

agtgaacttc ccatcatgca ccaggactgg ctcaatggca aggagttcaa atgcagggtce 1020
aacagtgcag ctttcectge ccccatcgag aaaaccatct ccaaaaccaa aggcagaccg 1080
aaggctccac aggtgtacac cattccacct cccaaggage agatggccaa ggataaagte 1140
agtctgacct gcatgataac agacttcttce cctgaagaca ttactgtgga gtggcagtgg 1200
aatgggcagce cagcggagaa ctacaagaac actcagccca tcatggacac agatggcetcet 1260
tacttcatct acagcaagct caatgtgcag aagagcaact gggaggcagg aaatactttce 1320
acctgctetg tgttacatga gggcctgcac aaccaccata ctgagaagag cctctceccac 1380
tctectggta aatga 1395
<210> SEQ ID NO 197

<211> LENGTH: 214

<212> TYPE: PRT

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 197

Asp Leu Gln Met Thr Gln Thr Thr Ser Ser Leu Ser Ala Ser Leu Gly
1 5 10 15

Asp Arg Val Thr Ile Ser Cys Arg Ala Ser Gln Asp Ile Ser Asn Tyr
20 25 30

Leu Asn Trp Tyr Gln Gln Lys Pro Asp Gly Thr Val Lys Leu Leu Ile
35 40 45

Phe Tyr Thr Ser Thr Leu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60
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-continued

226

Ser Gly Ser

Asp Asp Ala

Thr Phe Gly

Pro Thr Val

115

Gly Ala Ser
130

Asn Val Lys
145

Asn Ser Trp

Ser Thr Leu

Thr Cys Glu
195

Phe Asn Arg
210

<210> SEQ I
<211> LENGT.
<212> TYPE:
<213> ORGAN

Gly Thr Asn Tyr Ser

70

Ala Thr Tyr Phe Cys

85

Gly Gly Thr Lys Leu

100

Ser Ile Phe Pro Pro

120

Val Val Cys Phe Leu

135

Trp Lys Ile Asp Gly
150

Thr Asp Gln Asp Ser

165

Thr Leu Thr Lys Asp

180

Ala Thr His Lys Thr

200

Asn Glu Cys

D NO 198
H: 645
DNA

ISM: Mus musculus

<400> SEQUENCE: 198

gatctccaga
atcagttgca
gatggaactyg
aggttcagtg
gatgatgetyg
gggaccaagce
tccagtgage
cccaaagaca
aacagttgga
ttgaccaagg
tcaacttcac
<210> SEQ I

<211> LENGT.
<212> TYPE:

tgacacagac
gggcaagtca
ttaagctect
gecagtgggte
ccacttactt
tggaaataaa
agttaacatc
tcaatgtcaa
ctgatcagga
acgagtatga
ccattgtcaa
D NO 199

H: 234
PRT

tacttcctcec

ggacattage

gatcttctac

tggaacaaat

ttgccaacag

acgggctgat

tggaggtgcc

gtggaagatt

cagcaaagac

acgacataac

gagcttcaac

<213> ORGANISM: Mus musculus

<400> SEQUE:

Met Met Ser
1

Gly Ser Arg

NCE: 199

Ser Ala Gln Phe Leu

5

Cys Asp Leu Gln Met

20

Ala Ser Leu Gly Asp Arg Val Thr

35

40

Ile Ser Asn Tyr Leu Asn Trp Tyr

50

55

Leu

Gln

Glu

105

Ser

Asn

Ser

Lys

Glu

185

Ser

Thr

Gln

90

Ile

Ser

Asn

Glu

Asp

170

Tyr

Thr

Ile

Gly

Lys

Glu

Phe

Arg

155

Ser

Glu

Ser

ctgtetgect

aattatttaa

acatcaacat

tattctctca

ggtgatacge

getgcaccaa

tcagtegtgt

gatggcagtg

agcacctaca

agctatacct

aggaatgagt

Gly
Thr
25

Ile

Gln

Leu

10

Gln

Ser

Gln

Leu

Thr

Cys

Lys

Thr Asn Leu
Asp Thr Leu
Arg Ala Asp

110

Gln Leu Thr
125

Tyr Pro Lys
140

Gln Asn Gly
Thr Tyr Ser
Arg His Asn

190

Pro Ile Val
205

ctctgggaga
actggtatca
tacagtcagg
ccattaccaa
ttcegtacac
ctgtatccat
gettettgaa
aacgacaaaa
gcatgagcag
gtgaggccac

gttag

Leu Leu Cys

Thr Ser Ser
30

Arg Ala Ser
45

Glu Gln
80

Pro Tyr
95

Ala Ala

Ser Gly

Asp Ile

Val Leu

160

Met Ser
175

Ser Tyr

Lys Ser

cagagtcacc
gcagaaacca
agtcccateg
cctggagceaa
gttcggaggyg
ctteccacca
caacttctac
tggcgtecty
cacccteacy

tcacaagaca

Phe Gln
15

Leu Ser

Gln Asp

Pro Asp Gly Thr Val

60

60

120

180

240

300

360

420

480

540

600

645
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228

Lys Leu Leu
65

Arg Phe Ser

Asn Leu Glu

Thr Leu Pro

115

Ala Asp Ala
130

Leu Thr Ser
145

Pro Lys Asp

Asn Gly Val

Tyr Ser Met
195

His Asn Ser
210

Ile Val Lys
225

<210> SEQ I
<211> LENGT.
<212> TYPE:
<213> ORGAN

Ile Phe Tyr Thr Ser

70

Gly Ser Gly Ser Gly

85

Gln Asp Asp Ala Ala

100

Tyr Thr Phe Gly Gly

120

Ala Pro Thr Val Ser

135

Gly Gly Ala Ser Val
150

Ile Asn Val Lys Trp

165

Leu Asn Ser Trp Thr

180

Ser Ser Thr Leu Thr

200

Tyr Thr Cys Glu Ala

215

Ser Phe Asn Arg Asn
230

D NO 200
H: 705
DNA

ISM: Mus musculus

<400> SEQUENCE: 200

atgatgtcct

gatctccaga

atcagttgca

gatggaactyg

aggttcagtg

gatgatgetyg

gggaccaagce

tccagtgage

cccaaagaca

aacagttgga

ttgaccaagg

tcaacttcac

<210> SEQ I

<211> LENGT.
<212> TYPE:

ctgcteagtt

tgacacagac

gggcaagtca

ttaagctect

gcagtgggtc

ccacttactt

tggaaataaa

agttaacatc

tcaatgtcaa

ctgatcagga

acgagtatga
ccattgtcaa

D NO 201

H: 447
PRT

ccttggtete

tacttcctcec

ggacattage

gatcttctac

tggaacaaat

ttgccaacag

acgggctgat

tggaggtgcc

gtggaagatt

cagcaaagac

acgacataac

gagcttcaac

<213> ORGANISM: Mus musculus

<400> SEQUE:

NCE: 201

Thr

Thr

Thr

105

Gly

Ile

Val

Lys

Asp

185

Leu

Thr

Glu

Leu

Asn

90

Tyr

Thr

Phe

Cys

Ile

170

Gln

Thr

His

Cys

Gln

75

Tyr

Phe

Lys

Pro

Phe

155

Asp

Asp

Lys

Lys

ctgttgetet

ctgtetgect

aattatttaa

acatcaacat

tattctctca

ggtgatacge

getgcaccaa

tcagtegtgt

gatggcagtg

agcacctaca

agctatacct

aggaatgagt

Ser Gly Val

Ser Leu Thr

Cys Gln Gln

110

Leu Glu Ile
125

Pro Ser Ser
140

Leu Asn Asn

Gly Ser Glu

Ser Lys Asp

190

Asp Glu Tyr
205

Thr Ser Thr
220

gttttcaagg
ctctgggaga
actggtatca
tacagtcagg
ccattaccaa
ttcegtacac
ctgtatccat
gettettgaa
aacgacaaaa
gcatgagcag
gtgaggccac

gttag

Pro Ser
80

Ile Thr
95

Gly Asp

Lys Arg

Glu Gln

Phe Tyr

160

Arg Gln
175

Ser Thr

Glu Arg

Ser Pro

ttccagatgt
cagagtcacc
gcagaaacca
agtcccateg
cctggagceaa
gttcggaggyg
ctteccacca
caacttctac
tggcgtecty
cacccteacy

tcacaagaca

Glu Val Gln Leu Gln Gln Ser Gly Pro Glu Leu Met Lys Pro Gly Ala

1

5

10

15

Ser Val Lys Met Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asp Tyr

20

25

30

60

120

180

240

300

360

420

480

540

600

660

705
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230

Asn

Gly

Lys

65

Met

Ala

Trp

Pro

Met

145

Thr

Pro

Cys
225
Phe

Pro

Thr

Glu

305

Cys

Ser

Pro

Ile
Gly
385

Asp

Trp

Met

Glu

50

Gly

Glu

Arg

Gly

Ser

130

Val

Val

Ala

Pro

Pro

210

Gly

Ile

Lys

Gln

Gln

290

Leu

Arg

Lys

Pro

Thr

370

Gln

Gly

Glu

Asn

His

Ile

Lys

Leu

Leu

Ala

115

Val

Thr

Thr

Val

Ser

195

Ala

Cys

Phe

Val

Phe

275

Pro

Pro

Val

Thr

Lys

355

Asp

Pro

Ser

Ala

His
435

Trp

Asn

Ala

Arg

Gly

100

Gly

Tyr

Leu

Trp

Leu

180

Ser

Ser

Lys

Pro

Thr

260

Ser

Arg

Ile

Asn

Lys

340

Glu

Phe

Ala

Tyr

Gly

420

His

Met

Pro

Thr

Ser

85

Tyr

Thr

Pro

Gly

Asn

165

Gln

Thr

Ser

Pro

Pro

245

Cys

Trp

Glu

Met

Ser

325

Gly

Gln

Phe

Glu

Phe
405

Asn

Thr

Lys

Asn

Leu

70

Leu

Tyr

Thr

Leu

Cys

150

Ser

Ser

Trp

Thr

Cys

230

Lys

Val

Phe

Glu

His

310

Ala

Arg

Met

Pro

Asn

390

Ile

Thr

Glu

Gln

Ser

55

Thr

Thr

Gly

Val

Ala

135

Leu

Gly

Asp

Pro

Lys

215

Ile

Pro

Val

Val

Gln

295

Gln

Ala

Pro

Ala

Glu

375

Tyr

Tyr

Phe

Lys

Asn

40

Gly

Val

Ser

Asn

Thr

120

Pro

Val

Ser

Leu

Ser

200

Val

Cys

Lys

Val

Asp

280

Phe

Asp

Phe

Lys

Lys

360

Asp

Lys

Ser

Thr

Ser
440

Gln

Gly

Asp

Glu

Tyr

105

Val

Gly

Lys

Leu

Tyr

185

Glu

Asp

Thr

Asp

Asp

265

Asp

Asn

Trp

Pro

Ala

345

Asp

Ile

Asn

Lys

Cys

425

Leu

Gly

Ser

Lys

Asp

90

Glu

Ser

Ser

Gly

Ser

170

Thr

Thr

Lys

Val

Val

250

Ile

Val

Ser

Leu

Ala

330

Pro

Lys

Thr

Thr

Leu
410

Ser

Ser

Lys

Gly

Ser

75

Ser

Asp

Ser

Ala

Tyr

155

Ser

Leu

Val

Lys

Pro

235

Leu

Ser

Glu

Thr

Asn

315

Pro

Gln

Val

Val

Gln
395
Asn

Val

His

Ser

Tyr

60

Ser

Ala

Trp

Ala

Ala

140

Phe

Gly

Ser

Thr

Ile

220

Glu

Thr

Lys

Val

Phe

300

Gly

Ile

Val

Ser

Glu

380

Pro

Val

Leu

Ser

Leu

Asn

Ser

Val

Tyr

Lys

125

Gln

Pro

Val

Ser

Cys

205

Val

Val

Ile

Asp

His

285

Arg

Lys

Glu

Tyr

Leu

365

Trp

Ile

Gln

His

Pro
445

Glu

Gln

Thr

Tyr

Phe

110

Thr

Thr

Glu

His

Ser

190

Asn

Pro

Ser

Thr

Asp

270

Thr

Ser

Glu

Lys

Thr

350

Thr

Gln

Met

Lys

Glu

430

Gly

Trp

Lys

Ala

Tyr

95

Asp

Thr

Asn

Pro

Thr

175

Val

Val

Arg

Ser

Leu

255

Pro

Ala

Val

Phe

Thr

335

Ile

Cys

Trp

Asp

Ser
415

Gly

Lys

Ile

Phe

Tyr

80

Cys

Val

Pro

Ser

Val

160

Phe

Thr

Ala

Asp

Val

240

Thr

Glu

Gln

Ser

Lys

320

Ile

Pro

Met

Asn

Thr
400

Asn

Leu
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232

-continued
<210> SEQ ID NO 202
<211> LENGTH: 1344
<212> TYPE: DNA
<213> ORGANISM: Mus musculus
<400> SEQUENCE: 202
gaggtccagt tgcaacagtc tggacctgaa ctaatgaagce ctggggettce agtgaagatg 60
tcctgcaagg cttetggata cacattcact gactacaaca tgcactggat gaagcagaac 120
caaggaaaga gcctagagtg gataggagag attaatccta acagtggtgg ttctggttac 180
aaccagaagt tcaaaggcaa ggccacattg actgtagaca agtcctccag cacagectac 240
atggagctcee gcagectgac atctgaggac tctgcagtet attactgtge aagattggge 300
tactatggta actacgagga ctggtatttc gatgtctggg gegcagggac cacggtcace 360
gtectectetyg ccaaaacgac accceccatct gtctatccac tggcccectgg atctgetgece 420
caaactaact ccatggtgac cctgggatge ctggtcaagg gctatttcece tgagecagtg 480
acagtgacct ggaactctgg atccctgtee ageggtgtge acaccttece agetgtectg 540
cagtctgace tctacactct gagcagetca gtgactgtece cctecagcac ctggeccage 600
gagaccgtca cctgcaacgt tgcccaccceg gecagcagca ccaaggtgga caagaaaatt 660
gtgcccaggyg attgtggttyg taagecttge atatgtacag tcccagaagt atcatctgte 720
ttcatcttee ccccaaagcece caaggatgtg ctcaccatta ctetgactece taaggtcacyg 780
tgtgttgtgg tagacatcag caaggatgat cccgaggtece agttcagetyg gtttgtagat 840
gatgtggagyg tgcacacagc tcagacgcaa ccccgggagg agcagttcaa cagcacttte 900
cgctecagtca gtgaacttce catcatgcac caggactgge tcaatggcaa ggagttcaaa 960
tgcagggtca acagtgcagc tttccctgce cccatcgaga aaaccatctce caaaaccaaa 1020
ggcagaccga aggctccaca ggtgtacacce attccacctce ccaaggagca gatggccaag 1080
gataaagtca gtctgacctg catgataaca gacttcttec ctgaagacat tactgtggag 1140
tggcagtgga atgggcagcc agcggagaac tacaagaaca ctcagcccat catggacaca 1200
gatggctcectt acttcatcta cagcaagctc aatgtgcaga agagcaactg ggaggcagga 1260
aatactttca cctgctctgt gttacatgag ggcctgcaca accaccatac tgagaagagc 1320
ctcteccact ctcectggtaa atga 1344

<210> SEQ I
<211> LENGT.
<212> TYPE:
<213> ORGAN
<400> SEQUE:

Met Gly Trp
1

Val Leu Ser
Pro Gly Ala
35

Thr Asp Tyr
50

Glu Trp Ile
65

Gln Lys Phe

D NO 203
H: 466
PRT

ISM: Mus musculus

NCE: 203

Ser Trp Thr Phe Leu

5

Glu Val Gln Leu Gln

20

Ser Val Lys Met Ser

40

Asn Met His Trp Met

55

Gly Glu Ile Asn Pro

70

Lys Gly Lys Ala Thr

85

Phe

Gln

25

Cys

Lys

Asn

Leu

Leu

10

Ser

Lys

Gln

Ser

Thr
90

Leu

Gly

Ala

Asn

Gly

75

Val

Ser Gly Thr

Pro Glu Leu
30

Ser Gly Tyr
45

Gln Gly Lys
60

Gly Ser Gly

Asp Lys Ser

Ser Gly
15

Met Lys

Thr Phe

Ser Leu

Tyr Asn

80

Ser Ser
95
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234

Thr

Tyr

Phe

Thr

145

Thr

Glu

Ser

Asn

225

Pro

Ser

Thr

Asp

Thr

305

Ser

Glu

Lys

Thr

Thr

385

Gln

Met

Lys

Glu

Gly
465

Ala

Tyr

Asp

130

Thr

Asn

Pro

Thr

Val

210

Val

Arg

Ser

Leu

Pro

290

Ala

Val

Phe

Thr

Ile

370

Cys

Trp

Asp

Ser

Gly
450

Lys

Tyr

Cys

115

Val

Pro

Ser

Val

Phe

195

Thr

Ala

Asp

Val

Thr

275

Glu

Gln

Ser

Lys

Ile

355

Pro

Met

Asn

Thr

Asn
435

Leu

Met

100

Ala

Trp

Pro

Met

Thr

180

Pro

Val

His

Cys

Phe

260

Pro

Val

Thr

Glu

Cys

340

Ser

Pro

Ile

Gly

Asp

420

Trp

His

Glu

Arg

Gly

Ser

Val

165

Val

Ala

Pro

Pro

Gly

245

Ile

Lys

Gln

Gln

Leu

325

Arg

Lys

Pro

Thr

Gln

405

Gly

Glu

Asn

<210> SEQ ID NO 204

<211> LENGTH:

<212> TYPE: DNA

<213> ORGANISM: Mus musculus

1401

Leu

Leu

Ala

Val

150

Thr

Thr

Val

Ser

Ala

230

Cys

Phe

Val

Phe

Pro

310

Pro

Val

Thr

Lys

Asp

390

Pro

Ser

Ala

His

Arg

Gly

Gly

135

Tyr

Leu

Trp

Leu

Ser

215

Ser

Lys

Pro

Thr

Ser

295

Arg

Ile

Asn

Lys

Glu

375

Phe

Ala

Tyr

Gly

His
455

Ser

Tyr

120

Thr

Pro

Gly

Asn

Gln

200

Thr

Ser

Pro

Pro

Cys

280

Trp

Glu

Met

Ser

Gly

360

Gln

Phe

Glu

Phe

Asn
440

Thr

Leu

105

Tyr

Thr

Leu

Cys

Ser

185

Ser

Trp

Thr

Cys

Lys

265

Val

Phe

Glu

His

Ala

345

Arg

Met

Pro

Asn

Ile

425

Thr

Glu

Thr

Gly

Val

Ala

Leu

170

Gly

Asp

Pro

Lys

Ile

250

Pro

Val

Val

Gln

Gln

330

Ala

Pro

Ala

Glu

Tyr

410

Tyr

Phe

Lys

Ser

Asn

Thr

Pro

155

Val

Ser

Leu

Ser

Val

235

Cys

Lys

Val

Asp

Phe

315

Asp

Phe

Lys

Lys

Asp

395

Lys

Ser

Thr

Ser

Glu

Tyr

Val

140

Gly

Lys

Leu

Tyr

Glu

220

Asp

Thr

Asp

Asp

Asp

300

Asn

Trp

Pro

Ala

Asp

380

Ile

Asn

Lys

Cys

Leu
460

Asp

Glu

125

Ser

Ser

Gly

Ser

Thr

205

Thr

Lys

Val

Val

Ile

285

Val

Ser

Leu

Ala

Pro

365

Lys

Thr

Thr

Leu

Ser
445

Ser

Ser

110

Asp

Ser

Ala

Tyr

Ser

190

Leu

Val

Lys

Pro

Leu

270

Ser

Glu

Thr

Asn

Pro

350

Gln

Val

Val

Gln

Asn

430

Val

His

Ala

Trp

Ala

Ala

Phe

175

Gly

Ser

Thr

Ile

Glu

255

Thr

Lys

Val

Phe

Gly

335

Ile

Val

Ser

Glu

Pro

415

Val

Leu

Ser

Val

Tyr

Lys

Gln

160

Pro

Val

Ser

Cys

Val

240

Val

Ile

Asp

His

Arg

320

Lys

Glu

Tyr

Leu

Trp

400

Ile

Gln

His

Pro
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-continued

<400> SEQUENCE: 204

atgggatgga gctggacctt tctcttecte ctgtcaggaa cttegggtgt cctetctgag 60
gtccagttge aacagtctgg acctgaacta atgaagcctg gggcttcagt gaagatgtcc 120
tgcaaggctt ctggatacac attcactgac tacaacatgc actggatgaa gcagaaccaa 180
ggaaagagcc tagagtggat aggagagatt aatcctaaca gtggtggttc tggttacaac 240
cagaagttca aaggcaaggc cacattgact gtagacaagt cctccagcac agcctacatg 300
gagctcegca gectgacatce tgaggactct gcagtctatt actgtgcaag attgggcetac 360
tatggtaact acgaggactg gtatttcgat gtctggggeg cagggaccac ggtcaccgtce 420
tcctectgeca aaacgacacc cccatctgte tatccactgg cccctggatce tgctgeccaa 480
actaactcca tggtgaccct gggatgcctg gtcaaggget atttccctga gccagtgaca 540
gtgacctgga actctggatc cctgtccage ggtgtgcaca ccttcccage tgtcctgcag 600
tctgacctet acactctgag cagctcagtg actgtcccect ccagcacctyg gcccagegag 660
accgtcacct gcaacgttge ccacccggec agcagcacca aggtggacaa gaaaattgtg 720
cccagggatt gtggttgtaa gcecttgcata tgtacagtcc cagaagtatc atctgtctte 780
atcttccccce caaagcccaa ggatgtgctce accattactce tgactcctaa ggtcacgtgt 840
gttgtggtag acatcagcaa ggatgatccc gaggtccagt tcagectggtt tgtagatgat 900
gtggaggtgce acacagctca gacgcaaccc cgggaggagce agttcaacag cactttcege 960

tcagtcagtg aacttcccat catgcaccag gactggctca atggcaagga gttcaaatgce 1020
agggtcaaca gtgcagettt ccctgeccee atcgagaaaa ccatctccaa aaccaaaggce 1080
agaccgaagg ctccacaggt gtacaccatt ccacctccca aggagcagat ggccaaggat 1140
aaagtcagtc tgacctgcat gataacagac ttcttcectg aagacattac tgtggagtgg 1200
cagtggaatg ggcagccagce ggagaactac aagaacactce agcccatcat ggacacagat 1260
ggctcttact tcatctacag caagctcaat gtgcagaaga gcaactggga ggcaggaaat 1320
actttcacct gectctgtgtt acatgagggc ctgcacaacc accatactga gaagagcctce 1380
tceccactete ctggtaaatg a 1401
<210> SEQ ID NO 205

<211> LENGTH: 215

<212> TYPE: PRT

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 205

Gln Ile Val Leu Thr Gln Ser Pro Ala Ile Met Ser Ala Ser Pro Gly
1 5 10 15

Glu Lys Val Thr Met Thr Cys Arg Ala Ser Ser Ser Val Thr Ser Ser
20 25 30

Tyr Leu Asn Trp Tyr Gln Gln Lys Pro Gly Ser Ser Pro Lys Leu Trp
35 40 45

Ile Tyr Ser Thr Ser Asn Leu Ala Ser Gly Val Pro Ala Arg Phe Ser
50 55 60

Gly Ser Gly Ser Gly Thr Ser Tyr Ser Leu Thr Ile Ser Ser Val Glu
65 70 75 80

Ala Glu Asp Ala Ala Thr Tyr Tyr Cys Gln Gln Tyr Asp Phe Phe Pro
85 90 95

Ser Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys Arg Ala Asp Ala
100 105 110
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238

Ala Pro Thr
115

Gly Gly Ala
130

Ile Asn Val
145

Leu Asn Ser

Ser Ser Thr

Tyr Thr Cys
195

Ser Phe Asn
210

<210> SEQ I
<211> LENGT.
<212> TYPE:
<213> ORGAN

Val Ser Ile Phe Pro

120

Ser Val Val Cys Phe

135

Lys Trp Lys Ile Asp
150

Trp Thr Asp Gln Asp

165

Leu Thr Leu Thr Lys

180

Glu Ala Thr His Lys

200

Arg Asn Glu Cys

D NO 206
H: 645
DNA

215

ISM: Mus musculus

<400> SEQUENCE: 206

cagattgtte
atgacctgca
ccaggatcett
getegettea
gctgaggatg
ggaggcacca
ccatccagtyg
taccccaaag
ctgaacagtt
acgttgacca
acatcaactt
<210> SEQ I
<211> LENGT.

<212> TYPE:
<213> ORGAN

tcacccagte

gggccagete

cccccaaact

gtggcagtgg

ctgccactta

agctggaaat

agcagttaac

acatcaatgt

ggactgatca

aggacgagta

cacccategt

D NO 207

H: 237
PRT

tccagcaatce

aagtgtaact

ctggatttat

gtctgggace

ttactgccag

caagcgggcet

atctggaggt

caagtggaag

ggacagcaaa

tgaacgacat

caagagctte

ISM: Mus musculus

<400> SEQUENCE: 207

Met Asp Ser
1

Val Lys Met

Met Ser Ala
35

Ser Ser Val
50

Ser Ser Pro
65

Val Pro Ala

Thr Ile Ser

Gln Val Gln Ile Phe

5

Ser Arg Gly Gln Ile

20

Ser Pro Gly Glu Lys

40

Thr Ser Ser Tyr Leu

55

Lys Leu Trp Ile Tyr

70

Arg Phe Ser Gly Ser

85

Ser Val Glu Ala Glu

100

Pro

Leu

Gly

Ser

Asp

185

Thr

Ser

Asn

Ser

Lys

170

Glu

Ser

Ser

Asn

Glu

155

Asp

Tyr

Thr

atgtctgeat

tccagttact

agcacatcca

tcttactcte

cagtatgatt

gatgctgcac

gectcagteg

attgatggca

gacagcacct

aacagctata

aacaggaatg

Ser

Val

25

Val

Asn

Ser

Gly

Asp
105

Phe

10

Leu

Thr

Trp

Thr

Ser
90

Ala

Leu

Thr

Met

Tyr

Ser

75

Gly

Ala

Glu Gln Leu
125

Phe Tyr Pro
140

Arg Gln Asn

Ser Thr Tyr

Glu Arg His

190

Ser Pro Ile
205

ctccagggga
tgaactggta
acctggette
tcacaatcag
ttttcccatce
caactgtatc
tgtgettett
gtgaacgaca
acagcatgag
cctgtgagge

agtgt

Leu Ile Ser

Gln Ser Pro
30

Thr Cys Arg
45

Gln Gln Lys
60

Asn Leu Ala

Thr Ser Tyr

Thr Tyr Tyr
110

Thr Ser

Lys Asp

Gly Val

160

Ser Met
175

Asn Ser

Val Lys

gaaggtcacc
ccagcagaag
aggagtccca
cagtgtggag
gacgttceggt
catcttececa
gaacaacttce
aaatggcgte
cagcacccte

cactcacaag

Ala Leu

Ala Ile

Ala Ser

Pro Gly

Ser Gly
80

Ser Leu
95

Cys Gln

60

120

180

240

300

360

420

480

540

600

645
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240

Gln Tyr Asp
115

Ile Lys Arg
130

Ser Glu Gln
145

Asn Phe Tyr

Glu Arg Gln

Asp Ser Thr
195

Tyr Glu Arg
210

Thr Ser Pro
225

<210> SEQ I
<211> LENGT.
<212> TYPE:
<213> ORGAN

Phe Phe Pro Ser Thr

120

Ala Asp Ala Ala Pro

135

Leu Thr Ser Gly Gly
150

Pro Lys Asp Ile Asn

165

Asn Gly Val Leu Asn

180

Tyr Ser Met Ser Ser

200

His Asn Ser Tyr Thr

215

Ile Val Lys Ser Phe
230

D NO 208
H: 711
DNA

ISM: Mus musculus

<400> SEQUENCE: 208

atggattcte
agaggacaga
gtcaccatga
cagaagccag
gtcccagete
gtggaggcetg
ttcggtggag
ttcccaccat
aacttctacc
ggcgtectga
acccteacgt
cacaagacat
<210> SEQ I
<211> LENGT.

<212> TYPE:
<213> ORGAN

aagtgcagat
ttgttetcac
cctgcaggge
gatcttcecce
gettcagtygyg
aggatgctge
gcaccaagcet
ccagtgagca
ccaaagacat
acagttggac
tgaccaagga
caacttcacc
D NO 209

H: 445
PRT

tttcagette

ccagtceteca

cagctcaagt

caaactctgg

cagtgggtct

cacttattac

ggaaatcaag

gttaacatct

caatgtcaag

tgatcaggac

cgagtatgaa

catcgtcaag

ISM: Mus musculus

<400> SEQUENCE: 209

Glu Val Gln
1

Ser Val Lys

Tyr Met Asn
35

Gly Asp Ile

Lys Gly Lys
65

Leu Gln Gln Ser Gly

5

Met Ser Cys Lys Ala

20

Trp Val Lys Gln Ser

40

Asn Pro Tyr Asn Asp

55

Ala Thr Leu Thr Val

70

Phe

Thr

Ala

Val

Ser

185

Thr

Cys

Asn

Gly

Val

Ser

Lys

170

Trp

Leu

Glu

Arg

Gly

Ser

Val

155

Trp

Thr

Thr

Ala

Asn
235

cttctaatca

gcaatcatgt

gtaacttcca

atttatagca

gggacctett

tgccagcagt

cgggctgatg

ggaggtgcct

tggaagattg

agcaaagaca

cgacataaca

agcttcaaca

Pro

Ser

25

His

Asp

Asp

Glu

10

Gly

Gly

Thr

Lys

Leu

Tyr

Glu

Thr

Ser
75

Gly Thr Lys
125

Ile Phe Pro
140

Val Cys Phe

Lys Ile Asp

Asp Gln Asp

190

Leu Thr Lys
205

Thr His Lys
220

Glu Cys

gtgccttagt
ctgcatctee
gttacttgaa
catccaacct
actctcetcac
atgatttttt
ctgcaccaac
cagtcgtgtyg
atggcagtga
gcacctacag
gctatacctg

ggaatgagtg

Val Lys Pro
Thr Phe Thr
30

Ser Leu Glu
45

Tyr Asn His
60

Ser Asn Thr

Leu Glu

Pro Ser

Leu Asn

160

Gly Ser
175

Ser Lys

Asp Glu

Thr Ser

caaaatgtcc
aggggagaag
ctggtaccag
ggcttcagga
aatcagcagt
cccategacy
tgtatccatce
cttettgaac
acgacaaaat
catgagcage
tgaggccact

t

Gly Ala

Asp Tyr

Trp Ile

Lys Phe

Ala Tyr
80

60

120

180

240

300

360

420

480

540

600

660

711



241

US 9,089,553 B2

-continued

242

Met

Ala

Gln

Thr
145

Thr

Ser

Ala

Cys

225

Phe

Phe

Pro

Pro

305

Thr

Lys

Asp

Pro

385

Ser

Ala

Gln

Arg

Gly

Tyr

130

Leu

Trp

Leu

Ser

Ser

210

Lys

Pro

Thr

Ser

Arg

290

Ile

Asn

Lys

Glu

Phe

370

Ala

Tyr

Gly

His

Leu

Glu

Thr

115

Pro

Gly

Asn

Gln

Thr

195

Ser

Pro

Pro

Cys

Trp

275

Glu

Met

Ser

Gly

Gln

355

Phe

Glu

Phe

Asn

Thr
435

Asn

Thr

100

Ser

Leu

Cys

Ser

Ser

180

Trp

Thr

Cys

Lys

Val

260

Phe

Glu

His

Ala

Arg

340

Met

Pro

Asn

Ile

Thr
420

Glu

Ser

Ala

Val

Ala

Leu

Gly

165

Asp

Pro

Lys

Ile

Pro

245

Val

Val

Gln

Gln

Ala

325

Pro

Ala

Glu

Tyr

Tyr

405

Phe

Lys

<210> SEQ ID NO 210

<211> LENGTH:

<212> TYPE: DNA
<213> ORGANISM: Mus

<400> SEQUENCE:

gaggtccage tgcaacaatc tggacctgag ctggtgaage ctggggette agtgaagatg

1335

210

Leu

Val

Thr

Pro

Val

150

Ser

Leu

Ser

Val

Cys

230

Lys

Val

Asp

Phe

Asp

310

Phe

Lys

Lys

Asp

Lys

390

Ser

Thr

Ser

musculus

Thr

Ile

Val

Gly

135

Lys

Leu

Tyr

Glu

Asp

215

Thr

Asp

Asp

Asp

Asn

295

Trp

Pro

Ala

Asp

Ile

375

Asn

Lys

Cys

Leu

Ser

Thr

Ser

120

Ser

Gly

Ser

Thr

Thr

200

Lys

Val

Val

Ile

Val

280

Ser

Leu

Ala

Pro

Lys

360

Thr

Thr

Leu

Ser

Ser
440

Glu

Thr

105

Ser

Ala

Tyr

Ser

Leu

185

Val

Lys

Pro

Leu

Ser

265

Glu

Thr

Asn

Pro

Gln

345

Val

Val

Gln

Asn

Val
425

His

Asp

Asn

Ala

Ala

Phe

Gly

170

Ser

Thr

Ile

Glu

Thr

250

Lys

Val

Phe

Gly

Ile

330

Val

Ser

Glu

Pro

Val

410

Leu

Ser

Ser

Ala

Lys

Gln

Pro

155

Val

Ser

Cys

Val

Val

235

Ile

Asp

His

Arg

Lys

315

Glu

Tyr

Leu

Trp

Ile

395

Gln

His

Pro

Ala

Met

Thr

Thr

140

Glu

His

Ser

Asn

Pro

220

Ser

Thr

Asp

Thr

Ser

300

Glu

Lys

Thr

Thr

Gln

380

Met

Lys

Glu

Gly

Val

Asp

Thr

125

Asn

Pro

Thr

Val

Val

205

Arg

Ser

Leu

Pro

Ala

285

Val

Phe

Thr

Ile

Cys

365

Trp

Asp

Ser

Gly

Lys
445

Tyr

Tyr

110

Pro

Ser

Val

Phe

Thr

190

Ala

Asp

Val

Thr

Glu

270

Gln

Ser

Lys

Ile

Pro

350

Met

Asn

Thr

Asn

Leu
430

Tyr

95

Trp

Pro

Met

Thr

Pro

175

Val

His

Cys

Phe

Pro

255

Val

Thr

Glu

Cys

Ser

335

Pro

Ile

Gly

Asp

Trp

415

His

Cys

Gly

Ser

Val

Val

160

Ala

Pro

Pro

Gly

Ile

240

Lys

Gln

Gln

Leu

Arg

320

Lys

Pro

Thr

Gln

Gly

400

Glu

Asn
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244

tcctgtaagyg

catggagaga

aaccacaagt

atgcagctca

gecgttatta

tcagccaaaa

aactccatgg

acctggaact

gacctctaca

gtcacctgca

agggattgtg

ttccccecceccaa

gtggtagaca

gaggtgcaca

gtcagtgaac

gtcaacagtyg

ccgaaggete

gtcagtctga

tggaatgggc

tcttacttca

ttcacctget

cactctectyg

cttetggata

gecttgagty

tcaagggcaa

acagcctgac

ctacgaatge

cgacaccccce

tgaccectggyg

ctggatcect

ctctgageag

acgttgecca

gttgtaagce

agcccaagga

tcagcaagga

cagctcagac

ttcccatcat

cagctttece

cacaggtgta

cctgcatgat

agccagcgga

tctacagcaa

ctgtgttaca

gtaaa

<210> SEQ ID NO 211
<211> LENGTH: 464

<212> TYPE:

<213> ORGANISM: Mus

PRT

<400> SEQUENCE: 211

cacattcact

gattggagat

ggccacattyg

atctgaggac

tatggactac

atctgtctat

atgcctggte

gtccageggt

ctcagtgact

cceggecage

ttgcatatgt

tgtgctcace

tgatcccgag

gcaacccegg

gcaccaggac

tgcccecate

caccattcca

aacagacttc

gaactacaag

gctcaatgty

tgagggcctg

musculus

Met Gly Trp Asn Trp Ile Phe Leu

1

Val Tyr Ser

Pro Gly Ala

Thr Asp Tyr

50

Glu Trp Ile

65

His Lys Phe

Thr Ala Tyr

Tyr Tyr Cys
115

5

Glu Val Gln Leu Gln

20

Ser Val Lys Met Ser

40

Tyr Met Asn Trp Val

55

Gly Asp Ile Asn Pro

70

Lys Gly Lys Ala Thr

85

Met Gln Leu Asn Ser

100

Ala Arg Glu Thr Ala

120

Tyr Trp Gly Gln Gly Thr Ser Val

130

135

gactactaca

attaatcctt

actgtagaca

tctgcagtet

tggggtcaag

ccactggece

aagggctatt

gtgcacacct

gtceccteca

agcaccaagg

acagtcccag

attactctga

gtccagttca

gaggagcagt

tggctcaatg

gagaaaacca

ccteccaagy

ttcecctgaag

aacactcage

cagaagagca

cacaaccacc

Phe

Gln

25

Cys

Lys

Tyr

Leu

Leu

105

Val

Thr

Leu

10

Ser

Lys

Gln

Asn

Thr

90

Thr

Ile

Val

Leu

Gly

Ala

Ser

Asp

75

Val

Ser

Thr

Ser

tgaactgggt gaagcagagce

acaacgatga
aatcctccaa
attactgtge
gaacctcagt
ctggatctge
tcecctgagee
tcccagetgt
gcacctggece
tggacaagaa
aagtatcatc
ctcctaaggt
getggtttgt
tcaacagcac
gcaaggagtt
tctccaaaac
agcagatgge
acattactgt
ccatcatgga

actgggaggc

atactgagaa

Ser Gly Thr

Pro Glu Leu
30

Ser Gly Tyr

His Gly Glu
60

Asp Thr Thr

Asp Lys Ser

Glu Asp Ser

110

Thr Asn Ala
125

Ser Ala Lys
140

tactacctac
cacagcctac
aagagagacg
caccgtetee
tgcccaaact
agtgacagtyg
cctgcagtet
cagcgagacce
aattgtgcce
tgtetteate
cacgtgtgtt
agatgatgtyg
tttccgetea
caaatgcagg
caaaggcaga
caaggataaa
ggagtggcag
cacagatggce
aggaaatact

gagcctetee

Ala Gly
15

Val Lys

Thr Phe

Ser Leu

Tyr Asn

80
Ser Asn
95
Ala Val

Met Asp

Thr Thr

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1335
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Pro Pro Ser
145

Ser Met Val

Val Thr Val

Phe Pro Ala

195

Thr Val Pro
210

Ala His Pro
225

Asp Cys Gly

Val Phe Ile

Thr Pro Lys

275

Glu Val Gln
290

Gln Thr Gln
305

Ser Glu Leu

Lys Cys Arg

Ile Ser Lys

355

Pro Pro Pro
370

Met Ile Thr
385

Asn Gly Gln

Thr Asp Gly

Asn Trp Glu
435

Leu His Asn
450

<210> SEQ I
<211> LENGT.
<212> TYPE:
<213> ORGAN

Val Tyr Pro Leu Ala
150

Thr Leu Gly Cys Leu

165

Thr Trp Asn Ser Gly

180

Val Leu Gln Ser Asp

200

Ser Ser Thr Trp Pro

215

Ala Ser Ser Thr Lys
230

Cys Lys Pro Cys Ile

245

Phe Pro Pro Lys Pro

260

Val Thr Cys Val Val

280

Phe Ser Trp Phe Val

295

Pro Arg Glu Glu Gln
310

Pro Ile Met His Gln

325

Val Asn Ser Ala Ala

340

Thr Lys Gly Arg Pro

360

Lys Glu Gln Met Ala

375

Asp Phe Phe Pro Glu
390

Pro Ala Glu Asn Tyr

405

Ser Tyr Phe Ile Tyr

420

Ala Gly Asn Thr Phe

440

His His Thr Glu Lys

D NO 212
H: 1392
DNA

455

ISM: Mus musculus

<400> SEQUENCE: 212

atgggatgga

gtccagetge

tgtaaggett

ggagagagcc

cacaagttca

actggatctt

aacaatctgg

ctggatacac

ttgagtggat

agggcaaggc

tctettecte

acctgagetyg

attcactgac

tggagatatt

cacattgact

Pro

Val

Ser

185

Leu

Ser

Val

Cys

Lys

265

Val

Asp

Phe

Asp

Phe

345

Lys

Lys

Asp

Lys

Ser

425

Thr

Ser

Gly

Lys

170

Leu

Tyr

Glu

Asp

Thr

250

Asp

Asp

Asp

Asn

Trp

330

Pro

Ala

Asp

Ile

Asn

410

Lys

Cys

Leu

Ser

155

Gly

Ser

Thr

Thr

Lys

235

Val

Val

Ile

Val

Ser

315

Leu

Ala

Pro

Lys

Thr

395

Thr

Leu

Ser

Ser

ttgtcaggaa

gtgaagccetyg

tactacatga

aatccttaca

gtagacaaat

Ala Ala Gln

Tyr Phe Pro

Ser Gly Val

190

Leu Ser Ser
205

Val Thr Cys
220

Lys Ile Val

Pro Glu Val

Leu Thr Ile

270

Ser Lys Asp
285

Glu Val His
300

Thr Phe Arg

Asn Gly Lys

Pro Ile Glu

350

Gln Val Tyr
365

Val Ser Leu
380

Val Glu Trp

Gln Pro Ile

Asn Val Gln
430

Val Leu His
445

His Ser Pro
460

ctgcaggtgt
gggcettcagt
actgggtgaa
acgatgatac

cctccaacac

Thr Asn
160

Glu Pro
175

His Thr

Ser Val

Asn Val

Pro Arg
240

Ser Ser
255

Thr Leu

Asp Pro

Thr Ala

Ser Val
320

Glu Phe
335

Lys Thr

Thr Ile

Thr Cys

Gln Trp
400

Met Asp
415

Lys Ser

Glu Gly

Gly Lys

ctactctgag
gaagatgtce
gcagagccat
tacctacaac

agcctacatg

60

120

180

240

300
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cagctcaaca
gttattacta
gccaaaacga
tccatggtga
tggaactctyg
ctctacacte
acctgcaacyg
gattgtggtt
cccccaaage
gtagacatca
gtgcacacag
agtgaacttc
aacagtgcag
aaggctccac
agtctgacct
aatgggcage
tacttcatct
acctgetetyg
tctectggta
<210> SEQ I

<211> LENGT.
<212> TYPE:

gectgacatce
cgaatgctat
cacccecate
ccctgggatyg
gatccetgte
tgagcagetce
ttgcccacce
gtaagcctty
ccaaggatgt
gcaaggatga
ctcagacgca
ccatcatgeca
cttteectge
aggtgtacac
gcatgataac
cagcggagaa
acagcaagct
tgttacatga
aa

D NO 213

H: 215
PRT

tgaggactct

ggactactgg

tgtctatcca

cctggtcaag

cagcggtgtg

agtgactgtc

ggccagcage

catatgtaca

gctcaccatt

tccegaggte

accccgggag

ccaggactgg

ccccategag

cattccacct

agacttctte

ctacaagaac

caatgtgcag

gggectgcac

gcagtctatt actgtgcaag

ggtcaaggaa cctcagtcac

ctggeccctyg gatctgetge

ggctatttcee ctgagccagt

cacaccttee cagetgtect

ccctecagea cctggeccag

accaaggtgyg acaagaaaat

gtceccagaag tatcatctgt

actctgacte ctaaggtcac

cagttcaget ggtttgtaga

gagcagttca acagcacttt

ctcaatggca aggagttcaa

aaaaccatct ccaaaaccaa

cccaaggage agatggccaa

cctgaagaca ttactgtgga

actcagccca tcatggacac

aagagcaact gggaggcagg

aaccaccata ctgagaagag

<213> ORGANISM: Artificial Sequence

<220> FEATU

RE:

<223> OTHER INFORMATION: Synthet

<220> FEATU

RE:

<221> NAME/KEY: MISC_FEATURE
<223> OTHER INFORMATION: Humanized Antibody Sequence

<400> SEQUENCE: 213

Asp Ile Gln
1

Asp Arg Val
Tyr Leu Asn
35

Ile Tyr Ser
50

Gly Ser Gly
65

Pro Glu Asp

Ser Thr Phe

Ala Pro Ser

115

Gly Thr Ala
130

Ala Lys Val

Leu Thr Gln Ser Pro

5

Thr Ile Thr Cys Arg

20

Trp Tyr Gln Gln Lys

40

Thr Ser Asn Leu Ala

55

Ser Gly Thr Glu Phe

70

Phe Ala Thr Tyr Tyr

85

Gly Gly Gly Thr Lys

100

Val Phe Ile Phe Pro

120

Ser Val Val Cys Leu

135

Gln Trp Lys Val Asp

ic Polypeptide

Ser Phe Leu Ser Ala Ser
10

Ala Ser Ser Ser Val Thr
25 30

Pro Gly Lys Ala Pro Lys
45

Ser Gly Val Pro Ser Arg
60

Thr Leu Thr Ile Ser Ser
75

Cys Gln Gln Tyr Asp Phe
90

Val Glu Ile Lys Arg Thr
105 110

Pro Ser Asp Glu Gln Leu
125

Leu Asn Asn Phe Tyr Pro
140

Asn Ala Leu Gln Ser Gly

agagacggcc
cgtctectea
ccaaactaac
gacagtgacc
gcagtctgac
cgagaccgte
tgtgcccagy
cttcatcttce
gtgtgttgty
tgatgtggag
ccgeteagte
atgcagggtce
aggcagaccg
ggataaagtc
gtggcagtgg
agatggctct
aaatactttce

cctecteccac

Val Gly

15

Ser Ser

Leu Leu

Phe Ser

Leu Gln
80

Phe Pro

95

Val Ala

Lys Ser

Arg Glu

Asn Ser

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1392
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250

-continued
145 150 155 160
Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu
165 170 175
Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val
180 185 190
Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys
195 200 205

Ser Phe Asn Arg Gly Glu Cys

210 215
<210> SEQ ID NO 214
<211> LENGTH: 645
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Synthetic Polynucleotide
<220> FEATURE:
<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: Humanized Antibody Sequence
<400> SEQUENCE: 214
gacatccage tgacccagag ccccagette cttteegecat cegttggtga ccgagtaaca 60
atcacatgce gcegectcatce ttcagttaca tcettcettate ttaattggta tcaacaaaaa 120
ccaggaaaag cacctaaact tcttatatac tctacatcta atctegcatce aggagttcce 180
tctegatttt caggatctgg atcaggcaca gaatttacac ttactatatc atcactccaa 240
ccagaagact tcgccactta ttactgecaa caatacgatt tttttccaag cacattcgga 300
ggaggtacaa aagtagaaat caagcgtacg gtggctgcac catctgtett catcttcceg 360
ccatctgatg agcagttgaa atctggaact gectetgttyg tgtgectget gaataactte 420
tatcccagag aggccaaagt acagtggaag gtggataacyg ccctceccaatc gggtaactce 480
caggagagtg tcacagagca ggacagcaag gacagcacct acagcctcag cagcaccctg 540
acgctgagca aagcagacta cgagaaacac aaagtctacyg cctgcgaagt cacccatcag 600
ggectgaget cgeccgtcac aaagagctte aacaggggag agtgt 645
<210> SEQ ID NO 215
<211> LENGTH: 237
<212> TYPE: PRT
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Synthetic Polypeptide
<220> FEATURE:
<221> NAME/KEY: MISC_FEATURE
<223> OTHER INFORMATION: Humanized Antibody Sequence
<400> SEQUENCE: 215
Met Asp Met Arg Val Pro Ala Gln Leu Leu Gly Leu Leu Leu Leu Trp
1 5 10 15
Leu Pro Gly Ala Arg Cys Asp Ile Gln Leu Thr Gln Ser Pro Ser Phe

20 25 30
Leu Ser Ala Ser Val Gly Asp Arg Val Thr Ile Thr Cys Arg Ala Ser
35 40 45

Ser Ser Val Thr Ser Ser Tyr Leu Asn Trp Tyr Gln Gln Lys Pro Gly

50 55 60
Lys Ala Pro Lys Leu Leu Ile Tyr Ser Thr Ser Asn Leu Ala Ser Gly
65 70 75 80
Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Glu Phe Thr Leu

85 90 95
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251

-continued

252

Thr

Gln

Ile

Asp

145

Asn

Leu

Asp

Tyr

Ser

Ile Ser Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr
100 105

Tyr Asp Phe Phe Pro Ser Thr Phe Gly Gly Gly Thr
115 120 125

Lys Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe
130 135 140

Glu Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys
150 155

Phe Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val
165 170

Gln Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gln
180 185

Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser
195 200 205

Glu Lys His Lys Val Tyr Ala Cys Glu Val Thr His
210 215 220

Ser Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys

Tyr

110

Lys

Pro

Leu

Asp

Asp

190

Lys

Gln

Cys

Val

Pro

Leu

Asn

175

Ser

Ala

Gly

Gln

Glu

Ser

Asn

160

Ala

Lys

Asp

Leu

225

<210>
<211>
<212>
<213>
<220>
<223>
<220>
<221>
<223>

<400>

230 235

SEQ ID NO 216

LENGTH: 711

TYPE: DNA

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: Synthetic Polynucleotide
FEATURE:

NAME/KEY: misc_feature

OTHER INFORMATION: Humanized Antibody Sequence

SEQUENCE: 216

atggacatga gggtcccege tcagetectg gggetectge tactcetgget

agatgtgaca tccagectgac ccagagecce agettecttt cegecatcegt

gtaacaatca catgccgcge ctcatcttca gttacatctt cttatcttaa

caaaaaccag gaaaagcacc taaacttctt atatactcta catctaatct

gttcectete gattttcagg atctggatca ggcacagaat ttacacttac

ctccaaccag aagacttege cacttattac tgccaacaat acgatttttt

ttcggaggag gtacaaaagt agaaatcaag cgtacggtgg ctgcaccatce

ttcecegecat ctgatgagca gttgaaatct ggaactgect ctgttgtgtg

aacttctate ccagagagge caaagtacag tggaaggtgg ataacgccct

aactcccagg agagtgtcac agagcaggac agcaaggaca gcacctacag

accctgacge tgagcaaage agactacgag aaacacaaag tctacgectg

catcagggee tgagetegece cgtcacaaag agcttcaaca ggggagagtg

<210>
<211>
<212>
<213>
<220>
<223>
<220>
<221>
<223>

<400>

SEQ ID NO 217

LENGTH: 447

TYPE: PRT

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: Synthetic Polypeptide
FEATURE:

NAME/KEY: MISC_FEATURE

OTHER INFORMATION: Humanized Antibody Sequence

SEQUENCE: 217

cccaggtgec

tggtgaccga

ttggtatcaa

cgcatcagga

tatatcatca

tccaagcaca

tgtctteate

cctgetgaat

ccaatcgggt

cctecagcage

cgaagtcacce

t

Glu Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala

60

120

180

240

300

360

420

480

540

600

660

711
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-continued

254

Ser

Tyr

Gly

Lys

65

Met

Ala

Gln

Ala
145

Ser

Pro

Lys

225

Phe

Pro

Thr

305

Cys

Ser

Pro

Gly
385

Asp

Trp

Val

Met

Asp

50

Gly

Glu

Arg

Gly

Phe

130

Leu

Trp

Leu

Ser

Pro

210

Glu

Leu

Glu

Gln

Lys

290

Leu

Lys

Lys

Ser

Lys
370
Gln

Gly

Gln

Lys

Asn

35

Ile

Arg

Leu

Glu

Thr

115

Pro

Gly

Asn

Gln

Ser

195

Ser

Cys

Phe

Val

Phe

275

Pro

Thr

Val

Thr

Arg

355

Gly

Pro

Ser

Gln

Val

20

Trp

Asn

Val

Ser

Thr

100

Thr

Leu

Cys

Ser

Ser

180

Asn

Asn

Pro

Pro

Thr

260

Asn

Arg

Val

Ser

Lys

340

Glu

Phe

Glu

Phe

Gly
420

Ser

Val

Pro

Thr

Ser

85

Ala

Val

Ala

Leu

Gly

165

Ser

Phe

Thr

Pro

Pro

245

Cys

Trp

Glu

Val

Asn

325

Gly

Glu

Tyr

Asn

Phe
405

Asn

Cys

Arg

Tyr

Ile

Leu

Val

Thr

Pro

Val

150

Ala

Gly

Gly

Lys

Cys

230

Lys

Val

Tyr

Glu

His

310

Lys

Gln

Met

Pro

Asn
390

Leu

Val

Lys

Gln

Asn

55

Thr

Arg

Ile

Val

Cys

135

Lys

Leu

Leu

Thr

Val

215

Pro

Pro

Val

Val

Gln

295

Gln

Gly

Pro

Thr

Ser
375
Tyr

Tyr

Phe

Ala

Ala

40

Asp

Arg

Ser

Thr

Ser

120

Ser

Asp

Thr

Tyr

Gln

200

Asp

Ala

Lys

Val

Asp

280

Phe

Asp

Leu

Arg

Lys

360

Asp

Lys

Ser

Ser

Ser

25

Pro

Asp

Asp

Glu

Thr

105

Ser

Arg

Tyr

Ser

Ser

185

Thr

Lys

Pro

Asp

Asp

265

Gly

Asn

Trp

Pro

Glu

345

Asn

Ile

Thr

Lys

Cys
425

10

Gly

Gly

Thr

Thr

Asp

90

Asn

Ala

Ser

Phe

Gly

170

Leu

Tyr

Thr

Pro

Thr

250

Val

Val

Ser

Leu

Ala

330

Pro

Gln

Ala

Thr

Leu
410

Ser

Tyr

Gln

Thr

Ser

75

Thr

Ala

Ser

Thr

Pro

155

Val

Ser

Thr

Val

Val

235

Leu

Ser

Glu

Thr

Asn

315

Pro

Gln

Val

Val

Pro
395

Thr

Val

Thr

Arg

Tyr

60

Ala

Ala

Met

Thr

Ser

140

Glu

His

Ser

Cys

Glu

220

Ala

Met

His

Val

Phe

300

Gly

Ile

Val

Ser

Glu
380
Pro

Val

Met

Phe

Leu

45

Asn

Ser

Val

Asp

Lys

125

Glu

Pro

Thr

Val

Asn

205

Arg

Gly

Ile

Glu

His

285

Arg

Lys

Glu

Tyr

Leu

365

Trp

Met

Asp

His

Thr

30

Glu

His

Thr

Tyr

Tyr

110

Gly

Ser

Val

Phe

Val

190

Val

Lys

Pro

Ser

Asp

270

Asn

Val

Glu

Lys

Thr

350

Thr

Glu

Leu

Lys

Glu
430

15

Asp

Trp

Lys

Ala

Tyr

95

Trp

Pro

Thr

Thr

Pro

175

Thr

Asp

Cys

Ser

Arg

255

Pro

Ala

Val

Tyr

Thr

335

Leu

Cys

Ser

Asp

Ser
415

Ala

Tyr

Met

Phe

Tyr

80

Cys

Gly

Ser

Ala

Val

160

Ala

Val

His

Cys

Val

240

Thr

Glu

Lys

Ser

Lys

320

Ile

Pro

Leu

Asn

Ser
400

Arg

Leu
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255

-continued

256

His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys

435 440 445

<210> SEQ ID NO 218

<211> LENGTH: 1341

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic Polynucleotide
<220> FEATURE:

<221> NAME/KEY: misc_feature

<223> OTHER INFORMATION: Humanized Antibody Sequence
<400> SEQUENCE: 218

gaggtgcage tggtgcagag cggcgccgag dgtcaagaaac ctggagcaag
agttgcaaag catctggata cacatttacc gactactaca tgaattgggt
cctggacaaa gacttgaatg gatgggagac attaaccctt ataacgacga
aatcataaat ttaaaggaag agttacaatt acaagagata catccgcatc
atggaacttt cctcattgag atctgaagac actgetgttt attactgtge
gecgttatta ctactaacge tatggattac tggggtcaag gaaccactgt
agtgccteca ccaagggece ateggtette cecectggege cctgetcecag
gagagcacag cggccctggg ctgectggte aaggactact tccccgaacc
tcgtggaact caggegetcet gaccagegge gtgcacacct tceccagetgt
tcaggactct actcectecag cagegtggtg accgtgecct ccagcaactt
acctacacct gcaacgtaga tcacaagccce agcaacacca aggtggacaa
cgcaaatgtt gtgtcgagtg cccaccgtge ccagcaccac ctgtggcagg
ttcctettee ccccaaaace caaggacace ctcatgatcet ceceggacccce
tgcgtggtgyg tggacgtgag ccacgaagac cccgaggtece agttcaactg
ggcgtggagg tgcataatge caagacaaag ccacgggagg agcagttcaa
cgtgtggtca gegtectecac cgttgtgecac caggactgge tgaacggcaa
tgcaaggtct ccaacaaagg ccteccagec cccatcgaga aaaccatcte
gggcagccecee gagaaccaca ggtgtacacce ctgcccccat ccecgggagga
aaccaggtca gcctgacctg cctggtcaaa ggettctace ccagcegacat
tgggagagca atgggcagcce ggagaacaac tacaagacca cacctcccat
gacggctect tcettecteta cagcaagete accgtggaca agagcaggtg
aacgtcttet catgeteegt gatgecatgag getctgcaca accactacac
ctcteectgt ctecgggtaa a

<210> SEQ ID NO 219

<211> LENGTH: 466

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic Polypeptide

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<223> OTHER INFORMATION: Humanized Antibody Sequence

<400> SEQUENCE: 219

cgtaaaggtt

acgacaagcc

cactacatac

aaccgectat

aagagaaact

taccgtctet

gagcacctee

ggtgacggtg

cctacagtee

cggcacccag

gacagttgag

accgtcagte

tgaggtcacyg

gtacgtggac

cagcacgtte

ggagtacaag

caaaaccaaa

gatgaccaag

cgcecgtggag

getggactee

gcagcagggg

gcagaagagc

Met Asp Trp Thr Trp Arg Ile Leu Phe Leu Val Ala Ala Ala Thr Gly

1 5 10

15

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1341
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258

Ala

Pro

Thr

Glu

65

Thr

Tyr

Tyr

Gly

145

Ser

Phe

Lys

Pro

Ser

Asp

Asn

305

Glu

Lys

Thr

Thr

385

Glu

Leu

Lys

His

Gly

Asp

50

Trp

Lys

Ala

Tyr

Trp

130

Pro

Thr

Thr

Pro

Thr

210

Asp

Cys

Ser

Arg

Pro

290

Ala

Val

Tyr

Thr

Leu

370

Cys

Ser

Asp

Ser

Ser

Ala

35

Tyr

Met

Phe

Tyr

Cys

115

Gly

Ser

Ala

Val

Ala

195

Val

His

Cys

Val

Thr

275

Glu

Lys

Ser

Lys

Ile

355

Pro

Leu

Asn

Ser

Arg

Glu

20

Ser

Tyr

Gly

Lys

Met

100

Ala

Gln

Val

Ala

Ser

180

Val

Pro

Lys

Val

Phe

260

Pro

Val

Thr

Val

Cys

340

Ser

Pro

Val

Gly

Asp

420

Trp

Val

Val

Met

Asp

Gly

Glu

Arg

Gly

Phe

Leu

165

Trp

Leu

Ser

Pro

Glu

245

Leu

Glu

Gln

Lys

Leu

325

Lys

Lys

Ser

Lys

Gln
405

Gly

Gln

Gln

Lys

Asn

Ile

70

Arg

Leu

Glu

Thr

Pro

150

Gly

Asn

Gln

Ser

Ser

230

Cys

Phe

Val

Phe

Pro

310

Thr

Val

Thr

Arg

Gly

390

Pro

Ser

Gln

Leu

Val

Trp

55

Asn

Val

Ser

Thr

Thr

135

Leu

Cys

Ser

Ser

Asn

215

Asn

Pro

Pro

Thr

Asn

295

Arg

Val

Ser

Lys

Glu

375

Phe

Glu

Phe

Gly

Val

Ser

40

Val

Pro

Thr

Ser

Ala

120

Val

Ala

Leu

Gly

Ser

200

Phe

Thr

Pro

Pro

Cys

280

Trp

Glu

Val

Asn

Gly

360

Glu

Tyr

Asn

Phe

Asn

Gln

25

Cys

Arg

Tyr

Ile

Leu

105

Val

Thr

Pro

Val

Ala

185

Gly

Gly

Lys

Cys

Lys

265

Val

Tyr

Glu

His

Lys

345

Gln

Met

Pro

Asn

Leu
425

Val

Ser

Lys

Gln

Asn

Thr

90

Arg

Ile

Val

Cys

Lys

170

Leu

Leu

Thr

Val

Pro

250

Pro

Val

Val

Gln

Gln

330

Gly

Pro

Thr

Ser

Tyr
410

Tyr

Phe

Gly

Ala

Ala

Asp

75

Arg

Ser

Thr

Ser

Ser

155

Asp

Thr

Tyr

Gln

Asp

235

Ala

Lys

Val

Asp

Phe

315

Asp

Leu

Arg

Lys

Asp

395

Lys

Ser

Ser

Ala

Ser

Pro

60

Asp

Asp

Glu

Thr

Ser

140

Arg

Tyr

Ser

Ser

Thr

220

Lys

Pro

Asp

Asp

Gly

300

Asn

Trp

Pro

Glu

Asn

380

Ile

Thr

Lys

Cys

Glu

Gly

45

Gly

Thr

Thr

Asp

Asn

125

Ala

Ser

Phe

Gly

Leu

205

Tyr

Thr

Pro

Thr

Val

285

Val

Ser

Leu

Ala

Pro

365

Gln

Ala

Thr

Leu

Ser

Val

30

Tyr

Gln

Thr

Ser

Thr

110

Ala

Ser

Thr

Pro

Val

190

Ser

Thr

Val

Val

Leu

270

Ser

Glu

Thr

Asn

Pro

350

Gln

Val

Val

Pro

Thr
430

Val

Lys

Thr

Arg

Tyr

Ala

Ala

Met

Thr

Ser

Glu

175

His

Ser

Cys

Glu

Ala

255

Met

His

Val

Phe

Gly

335

Ile

Val

Ser

Glu

Pro
415

Val

Met

Lys

Phe

Leu

Asn

80

Ser

Val

Asp

Lys

Glu

160

Pro

Thr

Val

Asn

Arg

240

Gly

Ile

Glu

His

Arg

320

Lys

Glu

Tyr

Leu

Trp
400
Met

Asp

His
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259

-continued

260

435 440 445

Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro

450 455 460
Gly Lys
465
<210> SEQ ID NO 220
<211> LENGTH: 1398
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Synthetic Polynucleotide
<220> FEATURE:
<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: Humanized Antibody Sequence
<400> SEQUENCE: 220

atggactgga cctggaggat cctettettg gtggcageag ccacaggagce

gtgcagcetgg tgcagagcegg cgccgaggte aagaaacctyg gagcaagegt

tgcaaagcat ctggatacac atttaccgac tactacatga attgggtacg

ggacaaagac ttgaatggat gggagacatt aacccttata acgacgacac

cataaattta aaggaagagt tacaattaca agagatacat ccgcatcaac

gaactttecct cattgagatc tgaagacact gctgtttatt actgtgcaag

gttattacta ctaacgctat ggattactgg ggtcaaggaa ccactgttac

gectecacca agggeccate ggtcettecce ctggegecct getccaggag

agcacagegg ccctgggetg cctggtcaag gactacttece ccgaacceggt

tggaactcag gcgctetgac cageggegtg cacaccttece cagetgtect

ggactctact ccctcagcag cgtggtgace gtgcccteca geaacttegg

tacacctgca acgtagatca caagcccage aacaccaagdg tggacaagac

aaatgttgtyg tcgagtgece accgtgecca gcaccacctg tggcaggacce

ctctteccce caaaacccaa ggacacccte atgatctece ggacccectga

gtggtggtgg acgtgagcca cgaagaccce gaggtccagt tcaactggta

gtggaggtgce ataatgccaa gacaaagcca cgggaggage agttcaacag

gtggtcageg tcctcaccgt tgtgcaccag gactggetga acggcaagga

aaggtctcca acaaaggect cccageccece atcgagaaaa ccatctccaa

cagccccgag aaccacaggt gtacaccctg cccccatcce gggaggagat

caggtcagee tgacctgect ggtcaaagge ttctaccceca gegacatcege

gagagcaatg ggcagccgga gaacaactac aagaccacac cteccatget

ggctecttet tectctacag caagctcace gtggacaaga gcaggtggea

gtcttetecat getcegtgat gecatgagget ctgcacaacce actacacgea

tcecetgtete cgggtaaa

<210>
<211>
<212>
<213>
<220>
<223>
<220>
<221>
<223>

SEQ ID NO 221

LENGTH: 215

TYPE: PRT

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: Synthetic Polypeptide
FEATURE:

NAME/KEY: MISC_FEATURE

OTHER INFORMATION: Humanized Antibody Sequence

ccacteccgag

aaaggttagt

acaagccect

tacatacaat

cgcctatatg

agaaactgcce

cgtetetagt

cacctecgag

gacggtgtcg

acagtcctca

cacccagacc

agttgagcge

gtcagtctte

ggtcacgtge

cgtggacgge

cacgttcegt

gtacaagtgce

aaccaaaggg

gaccaagaac

cgtggagtgg

ggactccgac

gcaggggaac

gaagagccte

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1398
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<400> SEQUENCE: 221

Asp Ile Gln
1

Asp Arg Val
His Leu His
35

Ile Tyr Gly
50

Gly Ser Gly
65

Pro Glu Asp

Leu Thr Phe

Ala Pro Ser

115

Gly Thr Ala
130

Ala Lys Val
145

Gln Glu Ser
Ser Ser Thr
Tyr Ala Cys

195
Ser Phe Asn

210

<210> SEQ I
<211> LENGT.
<212> TYPE:

Met Thr Gln Ser Pro

Thr Ile Thr Cys Ser

20

Trp Phe Gln Gln Lys

40

Thr Ser Asn Leu Ala

55

Ser Gly Thr Asp Phe

70

Phe Ala Thr Tyr Tyr

85

Gly Gly Gly Thr Lys

100

Val Phe Ile Phe Pro

120

Ser Val Val Cys Leu

135

Gln Trp Lys Val Asp
150

Val Thr Glu Gln Asp

165

Leu Thr Leu Ser Lys

180

Glu Val Thr His Gln

200

Arg Gly Glu Cys

D NO 222
H: 645
DNA

215

Ser Ser Leu
10

Val Ser Ser
25

Pro Gly Lys

Ser Gly Val

Thr Leu Thr

75

Cys Gln Gln
90

Val Glu Ile
105

Pro Ser Asp

Leu Asn Asn

Asn Ala Leu

155

Ser Lys Asp
170

Ala Asp Tyr
185

Gly Leu Ser

<213> ORGANISM: Artificial Sequence

<220> FEATU

<223> OTHER INFORMATION:

<220> FEATU

RE:

RE:

<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: Humanized Antibody

<400> SEQUENCE: 222

gacatccaga

ataacatgca

cceggcaaag

tcaagatttt

ccecgaagact

ggcggcacaa

ccatctgatg

tatcccagag

caggagagtg

acgctgagea

ggcctgaget

tgacccagte

gegtatcatce

cacctaaatc

caggctetgg

tcgcaaccta

aagtagaaat

agcagttgaa

aggccaaagt

tcacagagca

aagcagacta

cgceegteac

tccatcectcec

aactatatca

acttatatac

ctcaggcace

ttactgtcaa

taaacgtacg

atctggaact

acagtggaag

ggacagcaag

cgagaaacac

aaagagctte

ctctcageat

tcaaatcatc

ggcacatcaa

gactttacte

caatggtect

gtggctgcac

gectetgtty

gtggataacyg

gacagcacct

aaagtctacg

aacaggggag

Ser Ala Ser
Thr Ile Ser
30

Ala Pro Lys
45

Pro Ser Arg
60

Ile Ser Ser

Trp Ser Ser

Lys Arg Thr

110

Glu Gln Leu
125

Phe Tyr Pro
140

Gln Ser Gly

Ser Thr Tyr

Glu Lys His
190

Ser Pro Val
205

Synthetic Polynucleotide

Sequence

ccgtaggega
ttcattggtt
atctcgecatce

ttacaatatc

catatccact

catctgtett

tgtgcctget

ccctecaate

acagcctceag

cctgcegaagt

agtgt

Val Gly
15

Ser Asn

Ser Leu

Phe Ser

Leu Gln
80

Tyr Pro
95

Val Ala

Lys Ser

Arg Glu

Asn Ser
160

Ser Leu
175

Lys Val

Thr Lys

tagagttaca
ccaacagaaa
aggcgttect
ctcectecaa
cacatttgge
catctteeeg
gaataacttc
gggtaactce
cagcaccctyg

cacccatcag

60

120

180

240

300

360

420

480

540

600

645
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ued

264

<210>
<211>
<212>
<213>
<220>
<223>
<220>
<221>
<223>

PRT

<400> SEQUENCE:

Met Asp Met Arg

1

Leu

Leu

Ser

Lys

65

Thr

Gln

Ile

Asp

145

Asn

Leu

Asp

Tyr

Ser
225

<210>
<211>
<212>
<213>
<220>
<223>
<220>
<221>
<223>

<400>

Arg

Ser

Thr

50

Ala

Pro

Ile

Trp

Lys

130

Glu

Phe

Gln

Ser

Glu

210

Ser

Gly

Ala

35

Ile

Pro

Ser

Ser

Ser

115

Arg

Gln

Tyr

Ser

Thr

195

Lys

Pro

Ala

20

Ser

Ser

Lys

Arg

Ser

100

Ser

Thr

Leu

Pro

Gly

180

Tyr

His

Val

SEQUENCE :

SEQ ID NO 223
LENGTH:
TYPE :
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION:
FEATURE:
NAME/KEY: MISC_FEATURE
OTHER INFORMATION: Humanized Antibody Sequence

237

223

Val

5

Arg

Val

Ser

Ser

Phe

85

Leu

Tyr

Val

Lys

Arg

165

Asn

Ser

Lys

Thr

SEQ ID NO 224
LENGTH:
TYPE: DNA
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION:
FEATURE:
NAME/KEY: misc_feature
OTHER INFORMATION: Humanized Antibody Sequence

711

224

Pro Ala Gln
Cys Asp Ile
Gly Asp Arg

40
Asn His Leu
Leu Ile Tyr
70

Ser Gly Ser

Gln Pro Glu

Pro Leu Thr

120

Ala Ala Pro
135

Ser Gly Thr
150

Glu Ala Lys

Ser Gln Glu

Leu Ser Ser

200

Val Tyr Ala
215

Lys Ser Phe
230

atggacatga gggtcccege tcagetectg

agatgtgaca tccagatgac ccagtctcca

gttacaataa catgcagcgt atcatcaact

cagaaacccg gcaaagcacce taaatcactt

Leu

Gln

25

Val

His

Gly

Gly

Asp

105

Phe

Ser

Ala

Val

Ser

185

Thr

Cys

Asn

Leu

10

Met

Thr

Trp

Thr

Ser

90

Phe

Gly

Val

Ser

Gln

170

Val

Leu

Glu

Arg

Gly

Thr

Ile

Phe

Ser

75

Gly

Ala

Gly

Phe

Val

155

Trp

Thr

Thr

Val

Gly
235

gggcetectge

tccteectet

atatcatcaa

atatacggca

Synthetic Polypeptide

Leu Leu Leu
Gln Ser Pro
30

Thr Cys Ser
45

Gln Gln Lys
60

Asn Leu Ala

Thr Asp Phe

Thr Tyr Tyr

110

Gly Thr Lys
125

Ile Phe Pro
140

Val Cys Leu

Lys Val Asp

Glu Gln Asp

190

Leu Ser Lys
205

Thr His Gln
220

Glu Cys

Synthetic Polynucleotide

tactctgget

cagcatcegt

atcatcttca

catcaaatct

Leu Trp
15

Ser Ser

Val Ser

Pro Gly

Ser Gly
80

Thr Leu
95

Cys Gln

Val Glu

Pro Ser

Leu Asn
160

Asn Ala
175

Ser Lys

Ala Asp

Gly Leu

ccgaggtgece
aggcgataga
ttggttccaa

cgcatcagge

60

120

180

240
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gttccttcaa gattttcagg ctctggctca ggcaccgact ttactcttac aatatcctcec 300
ctccaacceg aagacttcge aacctattac tgtcaacaat ggtcctcata tccactcaca 360
tttggceggeg gcacaaaadgt agaaattaaa cgtacggtgg ctgcaccatc tgtcttcatce 420
ttccegecat ctgatgagca gttgaaatct ggaactgect ctgttgtgtg cctgetgaat 480
aacttctatc ccagagaggc caaagtacag tggaaggtgg ataacgccct ccaatcgggt 540
aactcccagg agagtgtcac agagcaggac agcaaggaca gcacctacag cctcagcagc 600
accctgacgc tgagcaaagc agactacgag aaacacaaag tctacgectg cgaagtcacce 660
catcagggcc tgagctcgee cgtcacaaag agcttcaaca ggggagagtg t 711

<210> SEQ I
<211> LENGT.
<212> TYPE:

D NO 225
H: 451
PRT

<213> ORGANISM: Artificial Sequence

<220> FEATU

<223> OTHER INFORMATION:

<220> FEATU

RE:

RE:

<221> NAME/KEY: MISC_FEATURE
<223> OTHER INFORMATION: Humanized Antibody Sequence

<400> SEQUENCE: 225

Glu Val Gln
1

Ser Val Lys

Tyr Leu His

Gly Arg Ile
50

Gln Asp Lys
65

Met Glu Leu

Ala Arg Glu

Asp Val Trp
115

Lys Gly Pro
130

Glu Ser Thr
145

Pro Val Thr

Thr Phe Pro

Val Val Thr
195

Asn Val Asp
210

Arg Lys Cys
225

Gly Pro Ser

Ile Ser Arg

Leu Val Gln Ser Gly

5

Val Ser Cys Lys Ala

20

Trp Val Arg Gln Ala

Asp Pro Glu Asn Gly

55

Val Thr Met Thr Thr

70

Arg Ser Leu Arg Ser

85

Ala Asp Tyr Phe His

100

Gly Arg Gly Thr Leu

120

Ser Val Phe Pro Leu

135

Ala Ala Leu Gly Cys
150

Val Ser Trp Asn Ser

165

Ala Val Leu Gln Ser

180

Val Pro Ser Ser Asn

200

His Lys Pro Ser Asn

215

Cys Val Glu Cys Pro
230

Val Phe Leu Phe Pro

245

Thr Pro Glu Val Thr

Ala

Ser

25

Pro

Asp

Asp

Asp

Asp

105

Val

Ala

Leu

Gly

Ser

185

Phe

Thr

Pro

Pro

Cys

Glu

10

Asp

Gly

Thr

Thr

Asp

90

Gly

Thr

Pro

Val

Ala

170

Gly

Gly

Lys

Cys

Lys

250

Val

Val

Phe

Gln

Leu

Ser

75

Thr

Thr

Val

Cys

Lys

155

Leu

Leu

Thr

Val

Pro
235

Pro

Val

Synthetic Polypeptide

Lys Lys Pro
Asn Ile Lys
30

Gly Leu Glu
45

Tyr Asp Pro
60

Thr Ser Thr

Ala Val Tyr

Ser Tyr Trp
110

Ser Ser Ala
125

Ser Arg Ser
140

Asp Tyr Phe

Thr Ser Gly

Tyr Ser Leu
190

Gln Thr Tyr
205

Asp Lys Thr
220
Ala Pro Pro

Lys Asp Thr

Val Asp Val

Gly Ala
15

Asp Phe

Trp Ile

Lys Phe

Ala Tyr
80

Tyr Cys
95

Tyr Phe

Ser Thr

Thr Ser

Pro Glu
160

Val His
175

Ser Ser

Thr Cys

Val Glu

Val Ala
240

Leu Met
255

Ser His
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-continued
260 265 270
Glu Asp Pro Glu Val Gln Phe Asn Trp Tyr Val Asp Gly Val Glu Val
275 280 285
His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Phe Asn Ser Thr Phe
290 295 300
Arg Val Val Ser Val Leu Thr Val Val His Gln Asp Trp Leu Asn Gly
305 310 315 320
Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Gly Leu Pro Ala Pro Ile
325 330 335
Glu Lys Thr Ile Ser Lys Thr Lys Gly Gln Pro Arg Glu Pro Gln Val
340 345 350
Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln Val Ser
355 360 365
Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu
370 375 380
Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro
385 390 395 400
Met Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val
405 410 415
Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met
420 425 430
His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser
435 440 445
Pro Gly Lys
450
<210> SEQ ID NO 226
<211> LENGTH: 1353
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Synthetic Polynucleotide
<400> SEQUENCE: 226
gaggtgcage tggtgcagte tggggctgag gtgaagaage ctggggectce agtgaaggtce 60
tcctgcaagg cttetgactt caacattaaa gacttctate tacactgggt gcgacaggece 120
cctggacaag ggcttgagtg gattggaagg attgatcctyg agaatggtga tactttatat 180
gacccgaagt tccaggacaa ggtcaccatg accacagaca cgtccaccag cacagcctac 240
atggagctga ggagcectgag atctgacgac acggecegtgt attactgtge gagagaggceg 300
gattatttecc acgatggtac ctcctactgg tacttegatg tcetggggecg tggcaccctyg 360
gtcaccgtet ctagtgccte caccaagggce ccatcggtet tecccctgge gecctgetece 420
aggagcacct ccgagagcac agcggcecectg ggetgcectgg tcaaggacta cttecccgaa 480
ceggtgacgg tgtegtggaa ctcaggeget ctgaccageg gegtgcacac ctteccaget 540
gtectacagt cctcaggact ctactcecte agcagegtgg tgaccgtgec ctecagcaac 600
tteggcacce agacctacac ctgcaacgta gatcacaage ccagcaacac caaggtggac 660
aagacagttg agcgcaaatg ttgtgtcgag tgcccacegt geccagcacce acctgtggea 720
ggaccgtcag tcttectett ccceccaaaa cccaaggaca cectcatgat cteccggacce 780
cctgaggtcea cgtgegtggt ggtggacgtg agecacgaag accccgaggt ccagttcaac 840
tggtacgtgg acggcegtgga ggtgcataat gecaagacaa agccacggga ggagcagtte 900
aacagcacgt tccgtgtggt cagcgtecte accgttgtge accaggactyg gctgaacgge 960



269

US 9,089,553 B2

-continued

270

aaggagtaca
tccaaaacca
gagatgacca
atcgecegtygyg
atgctggact
tggcagcagg
acgcagaaga
<210> SEQ I

<211> LENGT.
<212> TYPE:

agtgcaaggt
aagggcagec
agaaccaggt
agtgggagag
ccgacggete
ggaacgtett
gecteteect
D NO 227

H: 470
PRT

ctccaacaaa

ccgagaacca

cagcctgace

caatgggcag

cttecttecte

ctcatgetee

gtcteegggt

ggccteccag cccccatcega

caggtgtaca ccctgecccee

tgcctggtca aaggcttcta

ccggagaaca actacaagac

tacagcaagce tcaccgtgga

gtgatgcatg aggctctgca

aaa

<213> ORGANISM: Artificial Sequence

<220> FEATU

RE:

<223> OTHER INFORMATION: Synthet

<220> FEATU

RE:

<221> NAME/KEY: MISC_FEATURE
<223> OTHER INFORMATION: Humanized Antibody Sequence

<400> SEQUENCE: 227

Met Asp Trp
1

Ala His Ser

Pro Gly Ala

Lys Asp Phe

50

Glu Trp Ile
65

Pro Lys Phe

Thr Ala Tyr

Tyr Tyr Cys

115

Trp Tyr Phe
130

Ala Ser Thr
145

Ser Thr Ser

Phe Pro Glu

Gly Val His
195

Leu Ser Ser
210

Tyr Thr Cys
225

Thr Val Glu

Pro Val Ala

Thr Trp Arg Ile Leu

5

Glu Val Gln Leu Val

20

Ser Val Lys Val Ser

40

Tyr Leu His Trp Val

55

Gly Arg Ile Asp Pro

70

Gln Asp Lys Val Thr

85

Met Glu Leu Arg Ser

100

Ala Arg Glu Ala Asp

120

Asp Val Trp Gly Arg

135

Lys Gly Pro Ser Val
150

Glu Ser Thr Ala Ala

165

Pro Val Thr Val Ser

180

Thr Phe Pro Ala Val

200

Val Val Thr Val Pro

215

Asn Val Asp His Lys
230

Arg Lys Cys Cys Val

245

Gly Pro Ser Val Phe

260

ic Polypeptide

Phe Leu Val Ala Ala Ala
10

Gln Ser Gly Ala Glu Val
25 30

Cys Lys Ala Ser Asp Phe
Arg Gln Ala Pro Gly Gln
60

Glu Asn Gly Asp Thr Leu
75

Met Thr Thr Asp Thr Ser
90

Leu Arg Ser Asp Asp Thr
105 110

Tyr Phe His Asp Gly Thr
125

Gly Thr Leu Val Thr Val
140

Phe Pro Leu Ala Pro Cys
155

Leu Gly Cys Leu Val Lys
170

Trp Asn Ser Gly Ala Leu
185 190

Leu Gln Ser Ser Gly Leu
205

Ser Ser Asn Phe Gly Thr
220

Pro Ser Asn Thr Lys Val
235

Glu Cys Pro Pro Cys Pro
250

Leu Phe Pro Pro Lys Pro
265 270

gaaaaccatc
atcccgggag
ccccagegac
cacacctece
caagagcagg

caaccactac

Thr Gly
15

Lys Lys

Asn Ile

Gly Leu

Tyr Asp
80

Thr Ser
95

Ala Val

Ser Tyr

Ser Ser

Ser Arg
160

Asp Tyr
175

Thr Ser

Tyr Ser

Gln Thr

Asp Lys
240

Ala Pro
255

Lys Asp

1020

1080

1140

1200

1260

1320

1353
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272

Thr Leu Met
275
290

Val Glu Val

Ser Thr Phe

Leu Asn Gly

Ala Pro Ile

355

Pro Gln Val
370

Gln Val Ser
385

Ala Val Glu

Thr Pro Pro

Leu Thr Val

435

Ser Val Met
450

Ser Leu Ser
465

<210> SEQ I
<211> LENGT.
<212> TYPE:

Ile Ser Arg Thr Pro

280

Glu Asp Pro Glu Val

295

His Asn Ala Lys Thr
310

Arg Val Val Ser Val

325

Lys Glu Tyr Lys Cys

340

Glu Lys Thr Ile Ser

360

Tyr Thr Leu Pro Pro

375

Leu Thr Cys Leu Val
390

Trp Glu Ser Asn Gly

405

Met Leu Asp Ser Asp

420

Asp Lys Ser Arg Trp

440

His Glu Ala Leu His

455

Pro Gly Lys
470

D NO 228
H: 1410
DNA

Glu Val Thr

Gln Phe Asn

Lys Pro Arg

315

Leu Thr Val
330

Lys Val Ser
345

Lys Thr Lys

Ser Arg Glu

Lys Gly Phe

395

Gln Pro Glu
410

Gly Ser Phe
425

Gln Gln Gly

Asn His Tyr

<213> ORGANISM: Artificial Sequence

<220> FEATU

<223> OTHER INFORMATION:

<220> FEATU

RE:

RE:

<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: Humanized Antibody Sequence

<400> SEQUENCE: 228

atggactgga
gtgcagctgg
tgcaaggett

ggacaagggc

ccgaagttec

gagctgagga

tatttccacyg

accgteteta

agcaccteeg

gtgacggtgt

ctacagtcct

ggcacccaga

acagttgage

ccegteagtet

cctggaggat

tgcagtctygg

ctgacttcaa

ttgagtggat

aggacaaggt

gectgagatce

atggtacctce

gtgcctccac

agagcacagc

cgtggaactce

caggactcta

cctacacctyg

gcaaatgttyg

tcctettece

cctettetty

ggctgaggtg

cattaaagac

tggaaggatt

caccatgacc

tgacgacacg

ctactggtac

caagggccca

ggCCCtgggC

aggcgetetyg

ctcecteage

caacgtagat

tgtcgagtge

cccaaaaccce

gtggcagcag

aagaagcctyg

ttctatctac

gatcctgaga

acagacacgt

gecgtgtatt

ttegatgtet

tceggtettec

tgcctggtea

accageggeg

agcgtggtga

cacaagccca

ccaccgtgec

aaggacaccc

Cys Val Val
285

Trp Tyr Val
300

Glu Glu Gln

Val His Gln

Asn Lys Gly

350

Gly Gln Pro
365

Glu Met Thr
380

Tyr Pro Ser

Asn Asn Tyr

Phe Leu Tyr

430

Asn Val Phe
445

Thr Gln Lys
460

Synthetic Polynucleotide

ccacaggage

gggectcagt

actgggtgcg

atggtgatac

ccaccagcac

actgtgcgag

ggggcegtgg

cecctggegece

aggactactt

tgcacacctt

cegtgeccte

gcaacaccaa

cagcaccacc

tcatgatcte

Val Asp

Asp Gly

Phe Asn

320

Asp Trp
335

Leu Pro

Arg Glu

Lys Asn

Asp Ile
400

Lys Thr
415

Ser Lys

Ser Cys

Ser Leu

ccacteccgag
gaaggtctce
acaggccect
tttatatgac
agcctacatg
agaggcggat
caccctggte
ctgctecagy
cccecgaaccyg
cccagetgte
cagcaacttce
ggtggacaag
tgtggcagga

cecggaccect

60

120

180

240

300

360

420

480

540

600

660

720

780

840
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-continued
gaggtcacgt gcgtggtggt ggacgtgagc cacgaagacc ccgaggtcca gttcaactgg 900
tacgtggacg gcgtggaggt gcataatgcc aagacaaagce cacgggagga gcagttcaac 960

agcacgttcce gtgtggtcag cgtcctcacce gttgtgcacce aggactggct gaacggcaag 1020
gagtacaagt gcaaggtctc caacaaaggc ctcccagccce ccatcgagaa aaccatctece 1080
aaaaccaaag ggcagccccg agaaccacag gtgtacacce tgcccccatce ccgggaggag 1140
atgaccaaga accaggtcag cctgacctgce ctggtcaaag gcttctacce cagcgacatce 1200
geegtggagt gggagagcaa tgggcagcecg gagaacaact acaagaccac acctcccatg 1260
ctggactcecg acggctcectt cttectectac agcaagctca cecgtggacaa gagcaggtgg 1320
cagcagggga acgtcttcte atgctcecegtg atgcatgagg ctctgcacaa ccactacacg 1380
cagaagagcc tctcectgte tecgggtaaa 1410
<210> SEQ ID NO 229

<211> LENGTH: 213

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic Polypeptide

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<223> OTHER INFORMATION: Humanized Antibody Sequence

<400> SEQUENCE: 229

Asp Ile Gln Leu Thr Gln Ser Pro Ser Phe Leu Ser Ala Ser Val Gly
1 5 10 15

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Ser Ser Ile Ser Tyr Ile
20 25 30

His Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile Tyr
35 40 45

Ala Thr Ser Asn Leu Ala Ser Gly Val Pro Ser Arg Phe Ser Gly Ser
50 55 60

Gly Ser Gly Thr Glu Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro Glu
Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Trp Ser Ser Asp Pro Leu Thr
85 90 95

Phe Gly Gly Gly Thr Lys Val Glu Ile Lys Arg Thr Val Ala Ala Pro
100 105 110

Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly Thr
115 120 125

Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys
130 135 140

Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln Glu
145 150 155 160

Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser
165 170 175

Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr Ala
180 185 190

Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser Phe
195 200 205

Asn Arg Gly Glu Cys
210

<210> SEQ ID NO 230
<211> LENGTH: 639
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275

-continued

276

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic Polynucleotide
<220> FEATURE:

<221> NAME/KEY: misc_feature

<223> OTHER INFORMATION: Humanized Antibody Sequence

<400> SEQUENCE: 230

gacatccagt tgacccagtce tccatcctte ctgtetgecat ctgtaggaga cagagtcacc

atcacttgca gggccagete aagtataagt tacatacact ggtatcagca aaaaccaggg

aaagccccta agctectgat ctatgecaca tccaacctgg cttetggggt cccatcaagg

ttcageggca gtggatctgg gacagaatte actctcacaa tcagcagect gcagectgaa

gattttgcaa cttattactg tcagcagtgyg agtagtgacc cactcacgtt cggeggaggyg

accaaggtgg agatcaaacg tacggtggct gcaccatctg tettcatett ccegecatcet

gatgagcagt tgaaatctgg aactgcctcet gttgtgtgee tgctgaataa cttetatcec

agagaggcca aagtacagtg gaaggtggat aacgccctec aategggtaa ctceccaggag

agtgtcacag agcaggacag caaggacagce acctacagec tcagcagcac cctgacgetg

agcaaagcag actacgagaa acacaaagtc tacgectgeg aagtcaccca tcagggectg

agctecgeceg tcacaaagag cttcaacagg ggagagtgt

<210> SEQ ID NO 231

<211> LENGTH: 235

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic Polypeptide

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<223> OTHER INFORMATION: Humanized Antibody Sequence

<400> SEQUENCE: 231

Met

1

Leu

Leu

Ser

Pro

65

Ser

Ser

Ser

Arg

Gln
145

Tyr

Ser

Asp Met Arg Val Pro Ala Gln Leu Leu Gly Leu Leu Leu Leu Trp
5 10 15

Pro Gly Ala Arg Cys Asp Ile Gln Leu Thr Gln Ser Pro Ser Phe
Ser Ala Ser Val Gly Asp Arg Val Thr Ile Thr Cys Arg Ala Ser
35 40 45

Ser Ile Ser Tyr Ile His Trp Tyr Gln Gln Lys Pro Gly Lys Ala
50 55 60

Lys Leu Leu Ile Tyr Ala Thr Ser Asn Leu Ala Ser Gly Val Pro
70 75 80

Arg Phe Ser Gly Ser Gly Ser Gly Thr Glu Phe Thr Leu Thr Ile
85 90 95

Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Trp
100 105 110

Ser Asp Pro Leu Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys
115 120 125

Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu
130 135 140

Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe
150 155 160

Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln
165 170 175

Gly Asn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser

60

120

180

240

300

360

420

480

540

600

639
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278

Thr Tyr Ser
195

Lys His Lys
210

Pro Val Thr
225

<210> SEQ I
<211> LENGT.
<212> TYPE:

180

185

190

Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu

200

205

Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser

215

Lys Ser Phe Asn Arg
230

D NO 232
H: 705
DNA

Gly Glu Cys
235

<213> ORGANISM: Artificial Sequence

<220> FEATU

<223> OTHER INFORMATION:

<220> FEATU

RE:

RE:

<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: Humanized Antibody Sequence

<400> SEQUENCE: 232

atggacatga
agatgtgaca
gtcaccatca
ccagggaaag
tcaaggttca
cctgaagatt
ggagggacca
ccatctgatg
tatcccagag
caggagagtg
acgctgagea
ggcctgaget
<210> SEQ I

<211> LENGT.
<212> TYPE:

gggtcccege
tccagttgac
cttgcaggge
cccctaaget
geggcagtgg
ttgcaactta
aggtggagat
agcagttgaa
aggccaaagt
tcacagagca
aagcagacta
cgceegteac
D NO 233

H: 447
PRT

tcagctectyg

ccagtceteca

cagctcaagt

cctgatctat

atctgggaca

ttactgtcag

caaacgtacg

atctggaact

acagtggaag

ggacagcaag

cgagaaacac

aaagagctte

gggcetectge
tecttectgt
ataagttaca
gccacatcca
gaattcactc
cagtggagta
gtggctgcac
gectetgtty
gtggataacyg
gacagcacct

aaagtctacg

aacaggggag

<213> ORGANISM: Artificial Sequence

<220> FEATU

<223> OTHER INFORMATION:

<220> FEATU

RE:

RE:

<221> NAME/KEY: MISC_FEATURE
<223> OTHER INFORMATION: Humanized Antibody Sequence

<400> SEQUENCE: 233

Glu Val Gln
1

Ser Val Lys
Tyr Ile His
35

Gly Arg Val
50

Pro Gly Lys
65

Met Glu Leu

Leu Val Gln Ser Gly

5

Val Ser Cys Lys Ala

20

Trp Val Arg Gln Ala

40

Asp Pro Asp Asn Gly

55

Val Thr Met Thr Thr

70

Ser Arg Leu Arg Ser

85

Ala Glu Val
10

Ser Gly Phe
25

Pro Gly Gln

Glu Thr Glu

Asp Thr Ser
75

Asp Asp Thr
90

220

Synthetic Polynucleotide

tgctectgget

ctgcatctgt

tacactggta

acctggette

tcacaatcag

gtgacccact

catctgtett

tgtgcctget

ccctecaate

acagcctceag

cctgcegaagt

agtgt

Synthetic Polypeptide

Lys Lys Pro

Asp Ile Lys
30

Gly Leu Glu
45

Phe Ala Pro
60

Ile Ser Thr

Ala Val Tyr

cccaggtgec
aggagacaga
tcagcaaaaa
tggggtcceca
cagcctgeag
cacgttcgge
catctteeeg
gaataacttc
gggtaactce
cagcaccctyg

cacccatcag

Gly Ala
15

Asp Tyr

Trp Ile

Lys Phe

Ala Tyr

80

Tyr Cys
95

60

120

180

240

300

360

420

480

540

600

660

705
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280

Ala

Gln

Ala
145

Ser

Pro

Lys

225

Phe

Pro

Thr

305

Cys

Ser

Pro

Gly
385

Asp

Trp

<210>
<211>
<212>
<213>
<220>
<223>
<220>
<221>
<223>

<400>

Arg

Gly

Phe

130

Leu

Trp

Leu

Ser

Pro

210

Glu

Leu

Glu

Gln

Lys

290

Leu

Lys

Lys

Ser

Lys

370

Gln

Gly

Gln

Asn

Glu

Thr

115

Pro

Gly

Asn

Gln

Ser

195

Ser

Cys

Phe

Val

Phe

275

Pro

Thr

Val

Thr

Arg

355

Gly

Pro

Ser

Gln

His
435

Asp

100

Leu

Leu

Cys

Ser

Ser

180

Asn

Asn

Pro

Pro

Thr

260

Asn

Arg

Val

Ser

Lys

340

Glu

Phe

Glu

Phe

Gly

420

Tyr

SEQUENCE :

Tyr

Val

Ala

Leu

Gly

165

Ser

Phe

Thr

Pro

Pro

245

Cys

Trp

Glu

Val

Asn

325

Gly

Glu

Tyr

Asn

Phe

405

Asn

Thr

SEQ ID NO 234
LENGTH:
TYPE: DNA
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION:
FEATURE:
NAME/KEY: misc_feature
OTHER INFORMATION: Humanized Antibody Sequence

1341

234

Asp

Thr

Pro

Val

150

Ala

Gly

Gly

Lys

Cys

230

Lys

Val

Tyr

Glu

His

310

Lys

Gln

Met

Pro

Asn

390

Leu

Val

Gln

Gly

Val

Cys

135

Lys

Leu

Leu

Thr

Val

215

Pro

Pro

Val

Val

Gln

295

Gln

Gly

Pro

Thr

Ser

375

Tyr

Tyr

Phe

Lys

Thr

Ser

120

Ser

Asp

Thr

Tyr

Gln

200

Asp

Ala

Lys

Val

Asp

280

Phe

Asp

Leu

Arg

Lys

360

Asp

Lys

Ser

Ser

Ser
440

Tyr

105

Ser

Arg

Tyr

Ser

Ser

185

Thr

Lys

Pro

Asp

Asp

265

Gly

Asn

Trp

Pro

Glu

345

Asn

Ile

Thr

Lys

Cys

425

Leu

Thr

Ala

Ser

Phe

Gly

170

Leu

Tyr

Thr

Pro

Thr

250

Val

Val

Ser

Leu

Ala

330

Pro

Gln

Ala

Thr

Leu

410

Ser

Ser

Trp

Ser

Thr

Pro

155

Val

Ser

Thr

Val

Val

235

Leu

Ser

Glu

Thr

Asn

315

Pro

Gln

Val

Val

Pro

395

Thr

Val

Leu

Phe

Thr

Ser

140

Glu

His

Ser

Cys

Glu

220

Ala

Met

His

Val

Phe

300

Gly

Ile

Val

Ser

Glu

380

Pro

Val

Met

Ser

Pro

Lys

125

Glu

Pro

Thr

Val

Asn

205

Arg

Gly

Ile

Glu

His

285

Arg

Lys

Glu

Tyr

Leu

365

Trp

Met

Asp

His

Pro
445

Synthetic Polynucleotide

Tyr

110

Gly

Ser

Val

Phe

Val

190

Val

Lys

Pro

Ser

Asp

270

Asn

Val

Glu

Lys

Thr

350

Thr

Glu

Leu

Lys

Glu

430

Gly

Trp

Pro

Thr

Thr

Pro

175

Thr

Asp

Cys

Ser

Arg

255

Pro

Ala

Val

Tyr

Thr

335

Leu

Cys

Ser

Asp

Ser

415

Ala

Lys

Gly

Ser

Ala

Val

160

Ala

Val

His

Cys

Val

240

Thr

Glu

Lys

Ser

Lys

320

Ile

Pro

Leu

Asn

Ser

400

Arg

Leu
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-continued
gaggtgcagce tggtgcagtc tggggctgag gtgaagaagce ctggggcectc agtgaaggtc 60
tcctgcaagg cttctggatt cgacattaag gactactata tacactgggt gcgacaggcc 120
cctggacaag ggcttgagtg gatcggaagg gttgatcctg acaatggtga gactgaattt 180
gccccgaagt tcccgggcaa ggtcaccatg accacagaca cgtccatcag cacagcctac 240
atggagctga gcaggctgag atctgacgac acggccgtgt attactgtgc gagagaagac 300
tacgatggta cctacacctg gtttccttat tggggccaag ggactctggt caccgtctcet 360
agtgcctcca ccaagggcecce atcggtette ccectggege cctgetccag gagcacctcece 420
gagagcacag cggccctggg ctgcctggtce aaggactact tccccgaacc ggtgacggtg 480
tcegtggaact caggcgctct gaccagegge gtgcacacct tcccagetgt cctacagtcece 540
tcaggactct actccctcag cagegtggtg accgtgeccct ccagcaactt cggcacccag 600
acctacacct gcaacgtaga tcacaagccc agcaacacca aggtggacaa gacagttgag 660
cgcaaatgtt gtgtcgagtg cccaccgtge ccagcaccac ctgtggcagg accgtcagtce 720
ttcctettec cecccaaaacce caaggacacc ctcatgatct cccggacccece tgaggtcacg 780
tgcgtggtgg tggacgtgag ccacgaagac cccgaggtcce agttcaactg gtacgtggac 840
ggcgtggagg tgcataatgc caagacaaag ccacgggagg agcagttcaa cagcacgttc 900
cgtgtggtca gegtcectcac cgttgtgcac caggactgge tgaacggcaa ggagtacaag 960

tgcaaggtct ccaacaaagg cctcccagece cecatcgaga aaaccatctce caaaaccaaa 1020
gggcagcecee gagaaccaca ggtgtacacce ctgcceccat cecgggagga gatgaccaag 1080
aaccaggtca gcctgacctg cctggtcaaa ggcttctacce ccagcgacat cgccgtggag 1140
tgggagagca atgggcagcc ggagaacaac tacaagacca cacctcccat gctggactcee 1200
gacggctect tettectcecta cagcaagetce accgtggaca agagcaggtg gcagcagggy 1260
aacgtcttct catgctcegt gatgcatgag gctcectgcaca accactacac gcagaagagc 1320
ctcteectgt ctcececgggtaa a 1341
<210> SEQ ID NO 235

<211> LENGTH: 466

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic Polypeptide

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<223> OTHER INFORMATION: Humanized Antibody Sequence

<400> SEQUENCE: 235

Met Asp Trp Thr Trp Arg Ile Leu Phe Leu Val Ala Ala Ala Thr Gly
1 5 10 15

Ala His Ser Glu Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys
20 25 30

Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Phe Asp Ile
35 40 45

Lys Asp Tyr Tyr Ile His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu
50 55 60

Glu Trp Ile Gly Arg Val Asp Pro Asp Asn Gly Glu Thr Glu Phe Ala
65 70 75 80

Pro Lys Phe Pro Gly Lys Val Thr Met Thr Thr Asp Thr Ser Ile Ser
85 90 95

Thr Ala Tyr Met Glu Leu Ser Arg Leu Arg Ser Asp Asp Thr Ala Val
100 105 110
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Tyr

Tyr

Gly

145

Ser

Phe

Lys

Pro

Ser

Asp

Asn

305

Glu

Lys

Thr

Thr

385

Glu

Leu

Lys

Glu

Gly
465

<210>
<211>
<212>
<213>
<220>
<223>
<220>
<221>

Tyr

Trp

130

Pro

Thr

Thr

Pro

Thr

210

Asp

Cys

Ser

Arg

Pro

290

Ala

Val

Tyr

Thr

Leu

370

Cys

Ser

Asp

Ser

Ala
450

Lys

Cys

115

Gly

Ser

Ala

Val

Ala

195

Val

His

Cys

Val

Thr

275

Glu

Lys

Ser

Lys

Ile

355

Pro

Leu

Asn

Ser

Arg

435

Leu

Ala

Gln

Val

Ala

Ser

180

Val

Pro

Lys

Val

Phe

260

Pro

Val

Thr

Val

Cys

340

Ser

Pro

Val

Gly

Asp

420

Trp

His

Arg

Gly

Phe

Leu

165

Trp

Leu

Ser

Pro

Glu

245

Leu

Glu

Gln

Lys

Leu

325

Lys

Lys

Ser

Lys

Gln

405

Gly

Gln

Asn

SEQ ID NO 236
LENGTH:
TYPE: DNA
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION:
FEATURE:
NAME/KEY: misc_feature

1398

Glu

Thr

Pro

150

Gly

Asn

Gln

Ser

Ser

230

Cys

Phe

Val

Phe

Pro

310

Thr

Val

Thr

Arg

Gly

390

Pro

Ser

Gln

His

Asp

Leu

135

Leu

Cys

Ser

Ser

Asn

215

Asn

Pro

Pro

Thr

Asn

295

Arg

Val

Ser

Lys

Glu

375

Phe

Glu

Phe

Gly

Tyr
455

Tyr

120

Val

Ala

Leu

Gly

Ser

200

Phe

Thr

Pro

Pro

Cys

280

Trp

Glu

Val

Asn

Gly

360

Glu

Tyr

Asn

Phe

Asn

440

Thr

Asp

Thr

Pro

Val

Ala

185

Gly

Gly

Lys

Cys

Lys

265

Val

Tyr

Glu

His

Lys

345

Gln

Met

Pro

Asn

Leu

425

Val

Gln

Gly

Val

Cys

Lys

170

Leu

Leu

Thr

Val

Pro

250

Pro

Val

Val

Gln

Gln

330

Gly

Pro

Thr

Ser

Tyr

410

Tyr

Phe

Lys

Thr

Ser

Ser

155

Asp

Thr

Tyr

Gln

Asp

235

Ala

Lys

Val

Asp

Phe

315

Asp

Leu

Arg

Lys

Asp

395

Lys

Ser

Ser

Ser

Tyr

Ser

140

Arg

Tyr

Ser

Ser

Thr

220

Lys

Pro

Asp

Asp

Gly

300

Asn

Trp

Pro

Glu

Asn

380

Ile

Thr

Lys

Cys

Leu
460

Thr

125

Ala

Ser

Phe

Gly

Leu

205

Tyr

Thr

Pro

Thr

Val

285

Val

Ser

Leu

Ala

Pro

365

Gln

Ala

Thr

Leu

Ser

445

Ser

Synthetic Polynucleotide

Trp

Ser

Thr

Pro

Val

190

Ser

Thr

Val

Val

Leu

270

Ser

Glu

Thr

Asn

Pro

350

Gln

Val

Val

Pro

Thr

430

Val

Leu

Phe

Thr

Ser

Glu

175

His

Ser

Cys

Glu

Ala

255

Met

His

Val

Phe

Gly

335

Ile

Val

Ser

Glu

Pro

415

Val

Met

Ser

Pro

Lys

Glu

160

Pro

Thr

Val

Asn

Arg

240

Gly

Ile

Glu

His

Arg

320

Lys

Glu

Tyr

Leu

Trp

400

Met

Asp

His

Pro
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-continued

<223> OTHER INFORMATION: Humanized Antibody Sequence

<400> SEQUENCE: 236

atggactgga cctggaggat cctettettg gtggecagcag ccacaggage ccactccgag 60
gtgcagetgg tgcagtcetgg ggctgaggtyg aagaagectyg gggectcagt gaaggtetec 120
tgcaaggctt ctggattcga cattaaggac tactatatac actgggtgeg acaggcccct 180
ggacaagggc ttgagtggat cggaagggtt gatcctgaca atggtgagac tgaatttgec 240
ccgaagttee cgggcaaggt caccatgace acagacacgt ccatcagcac agectacatg 300
gagctgagca ggctgagatc tgacgacacyg gccgtgtatt actgtgegag agaagactac 360
gatggtacct acacctggtt tecttattgg ggccaaggga ctetggtcac cgtctctagt 420
gectcecacca agggeccate ggtcettecce ctggegecct getccaggag cacctecgag 480
agcacagegyg ccctgggetg cctggtcaag gactacttece cegaaccggt gacggtgteg 540
tggaactcag gcgctetgac cageggegtyg cacaccttec cagetgtect acagtcectca 600
ggactctact ccctcagcag cgtggtgace gtgccctcca gcaacttegyg cacccagacc 660
tacacctgca acgtagatca caagcccage aacaccaagg tggacaagac agttgagege 720
aaatgttgtyg tcgagtgece accgtgecca gcaccacctg tggcaggace gtcagtette 780
ctctteccce caaaacccaa ggacacccte atgatcteece ggaccectga ggtcacgtge 840
gtggtggtgyg acgtgagcca cgaagaccce gaggtccagt tcaactggta cgtggacgge 900
gtggaggtgce ataatgccaa gacaaagcca cgggaggagce agttcaacag cacgtteegt 960

gtggtcagceg tcecctcaccgt tgtgcaccag gactggctga acggcaagga gtacaagtge 1020
aaggtctcca acaaaggcct cccagecccece atcgagaaaa ccatctccaa aaccaaaggg 1080
cagceccgag aaccacaggt gtacaccctg cecccatcece gggaggagat gaccaagaac 1140
caggtcagcce tgacctgect ggtcaaaggce ttctacccca gecgacatcge cgtggagtgg 1200
gagagcaatyg ggcagccgga gaacaactac aagaccacac ctcccatget ggactccgac 1260
ggctecttet tectctacag caagctcacce gtggacaaga gcaggtggca gcaggggaac 1320
gtcttctecat gcteccecgtgat gcatgaggcet ctgcacaacc actacacgca gaagagcectce 1380
tcectgtete cgggtaaa 1398
<210> SEQ ID NO 237

<211> LENGTH: 7

<212> TYPE: PRT

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 237

Gly Thr Ser Asn Leu Ala Ser

1 5

<210> SEQ ID NO 238

<211> LENGTH: 8

<212> TYPE: PRT

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 238

Gln Gln Trp Thr Thr Thr Tyr Thr
1 5

<210> SEQ ID NO 239

<211> LENGTH: 11

<212> TYPE: PRT

<213> ORGANISM: Mus musculus
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288

<400> SEQUENCE:

Arg Ala Ser Gln
1

<210> SEQ ID NO
<211> LENGTH: 7
<212> TYPE: PRT
<213> ORGANISM:

<400> SEQUENCE:
Ser Thr Ser Arg

1

<210> SEQ ID NO
<211> LENGTH: 8
<212> TYPE: PRT
<213> ORGANISM:

<400> SEQUENCE:
Gln Gln Asp Ile

1

<210> SEQ ID NO

<211> LENGTH: 11

<212> TYPE: PRT
<213> ORGANISM:

<400> SEQUENCE:

Lys Ala Ser Gln
1

<210> SEQ ID NO
<211> LENGTH: 7
<212> TYPE: PRT
<213> ORGANISM:

<400> SEQUENCE:
Trp Ala Ser Thr

1

<210> SEQ ID NO
<211> LENGTH: 9
<212> TYPE: PRT
<213> ORGANISM:

<400> SEQUENCE:
Gln Gln Tyr Ser

1

<210> SEQ ID NO
<211> LENGTH: 5
<212> TYPE: PRT
<213> ORGANISM:

<400> SEQUENCE:
Asp Tyr Asn Met

1

<210> SEQ ID NO

<211> LENGTH: 17

<212> TYPE: PRT
<213> ORGANISM:

<400> SEQUENCE:

239

Asp
5

240

Mus
240

Leu

241

Mus
241

Lys

242

Mus
242
Asp
5

243

Mus
243

Arg

244

Mus
244

Ser

245

Mus

245

His

246

Mus

246

Ile Ser Ser Tyr Leu Asn
10

musculus

Asn Ser

musculus

His Pro Thr

musculus

Val Phe Thr Ala Val Ala
10

musculus

His Thr

musculus

Tyr Pro Leu Thr

musculus

musculus
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Glu Ile Asn Pro Asn
1 5

Gly

<210> SEQ ID NO 247
<211> LENGTH: 14
<212> TYPE: PRT
<213> ORGANISM: Mus

<400> SEQUENCE: 247

Leu Gly Tyr Asp Asp
1 5

<210> SEQ ID NO 248
<211> LENGTH: 5
<212> TYPE: PRT
<213> ORGANISM: Mus

<400> SEQUENCE: 248

Asp Tyr Asn Met His
1 5

<210> SEQ ID NO 249
<211> LENGTH: 17
<212> TYPE: PRT
<213> ORGANISM: Mus

<400> SEQUENCE: 249

Glu Ile Asn Pro Asn
1 5

Gly

<210> SEQ ID NO 250
<211> LENGTH: 14
<212> TYPE: PRT
<213> ORGANISM: Mus

<400> SEQUENCE: 250
Leu Val Tyr Asp Gly

1 5

<210> SEQ ID NO 251
<211> LENGTH: 5
<212> TYPE: PRT
<213> ORGANISM: Mus

<400> SEQUENCE: 251
Asp Tyr Asn Met His

1 5

<210> SEQ ID NO 252
<211> LENGTH: 17
<212> TYPE: PRT
<213> ORGANISM: Mus

<400> SEQUENCE: 252

Glu Ile Asn Pro Asn
1 5

Gly

<210> SEQ ID NO 253
<211> LENGTH: 14

Ser Gly Gly Ala Gly Tyr Asn Gln Lys Phe Lys
10 15

musculus

Ile Tyr Asp Asp Trp Tyr Phe Asp Val
10

musculus

musculus

Ser Gly Gly Ser Gly Tyr Asn Gln Lys Phe Lys
10 15

musculus

Ser Tyr Glu Asp Trp Tyr Phe Asp Val
10

musculus

musculus

Ser Gly Gly Ala Gly Tyr Asn Gln Gln Phe Lys
10 15
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-continued

<212> TYPE: PRT
<213> ORGANISM: Mus

<400> SEQUENCE: 253

Leu Gly Tyr Val Gly
1 5

<210> SEQ ID NO 254
<211> LENGTH: 5
<212> TYPE: PRT
<213> ORGANISM: Mus

<400> SEQUENCE: 254

Asp Tyr Asn Met His
1 5

<210> SEQ ID NO 255
<211> LENGTH: 17
<212> TYPE: PRT
<213> ORGANISM: Mus

<400> SEQUENCE: 255

Glu Ile Asn Pro Asn
1 5

Gly

<210> SEQ ID NO 256
<211> LENGTH: 14
<212> TYPE: PRT
<213> ORGANISM: Mus

<400> SEQUENCE: 256

Leu Gly Tyr Asp Asp
1 5

<210> SEQ ID NO 257
<211> LENGTH: 5
<212> TYPE: PRT
<213> ORGANISM: Mus

<400> SEQUENCE: 257
Asp Tyr Asn Met His

1 5

<210> SEQ ID NO 258
<211> LENGTH: 17
<212> TYPE: PRT
<213> ORGANISM: Mus

<400> SEQUENCE: 258

Glu Ile Asn Pro Asn
1 5

Gly

<210> SEQ ID NO 259
<211> LENGTH: 14
<212> TYPE: PRT
<213> ORGANISM: Mus

<400> SEQUENCE: 259

Leu Gly Tyr Asp Asp
1 5

musculus

Asn Tyr Glu Asp Trp Tyr Phe Asp Val
10

musculus

musculus

Ser Gly Gly Ala Gly Tyr Asn Gln Lys Phe Lys
10 15

musculus

Ile Tyr Asp Asp Trp Tyr Phe Asp Val
10

musculus

musculus

Ser Gly Gly Ala Gly Tyr Asn Gln Lys Phe Lys
10 15

musculus

Ile Tyr Asp Asp Trp Tyr Phe Asp Val
10
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<210> SEQ ID NO 260
<211> LENGTH: 5
<212> TYPE: PRT
<213> ORGANISM: Mus

<400> SEQUENCE: 260

Asp Tyr Asn Met His
1 5

<210> SEQ ID NO 261
<211> LENGTH: 17
<212> TYPE: PRT
<213> ORGANISM: Mus

<400> SEQUENCE: 261

Glu Ile Asn Pro Asn
1 5

Gly

<210> SEQ ID NO 262
<211> LENGTH: 14
<212> TYPE: PRT
<213> ORGANISM: Mus

<400> SEQUENCE: 262

Leu Gly Tyr Asp Asp
1 5

<210> SEQ ID NO 263
<211> LENGTH: 5
<212> TYPE: PRT
<213> ORGANISM: Mus

<400> SEQUENCE: 263

Asp Tyr Asn Met His
1 5

<210> SEQ ID NO 264
<211> LENGTH: 17
<212> TYPE: PRT
<213> ORGANISM: Mus

<400> SEQUENCE: 264

Glu Ile Asn Pro Asn
1 5

Gly

<210> SEQ ID NO 265
<211> LENGTH: 14
<212> TYPE: PRT
<213> ORGANISM: Mus

<400> SEQUENCE: 265
Leu Gly Tyr Tyr Gly

1 5

<210> SEQ ID NO 266
<211> LENGTH: 5
<212> TYPE: PRT
<213> ORGANISM: Mus

<400> SEQUENCE: 266

Asp Tyr Tyr Ile His
1 5

musculus

musculus

Ser Gly Gly Ala Gly Tyr Asn Gln Lys Phe Lys

musculus

10

15

Ile Tyr Asp Asp Trp Tyr Phe Asp Val

musculus

musculus

10

Ser Gly Gly Ser Gly Tyr Asn Gln Lys Phe Lys

musculus

10

15

Asn Tyr Glu Asp Trp Tyr Phe Asp Val

musculus

10
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<210> SEQ ID NO 267
<211> LENGTH: 17
<212> TYPE: PRT
<213> ORGANISM: Mus

<400> SEQUENCE: 267

Arg Ile Asp Pro Asp
1 5

Gly

<210> SEQ ID NO 268
<211> LENGTH: 13
<212> TYPE: PRT
<213> ORGANISM: Mus

<400> SEQUENCE: 268

Glu Gly Leu Asp Tyr
1 5

<210> SEQ ID NO 269
<211> LENGTH: 5
<212> TYPE: PRT
<213> ORGANISM: Mus

<400> SEQUENCE: 269

Asp Tyr Ile Met His
1 5

<210> SEQ ID NO 270
<211> LENGTH: 17
<212> TYPE: PRT
<213> ORGANISM: Mus

<400> SEQUENCE: 270

Tyr Ile Asn Pro Tyr
1 5

Gly

<210> SEQ ID NO 271
<211> LENGTH: 11
<212> TYPE: PRT
<213> ORGANISM: Mus

<400> SEQUENCE: 271

Ser Ile Tyr Tyr Tyr
1 5

<210> SEQ ID NO 272
<211> LENGTH: 5
<212> TYPE: PRT
<213> ORGANISM: Mus

<400> SEQUENCE: 272
Asp Tyr Tyr Met His

1 5

<210> SEQ ID NO 273
<211> LENGTH: 17
<212> TYPE: PRT
<213> ORGANISM: Mus

<400> SEQUENCE: 273

musculus

Asn Gly Glu Ser Thr Tyr Val Pro Lys Phe Gln
10 15

musculus

Gly Asp Tyr Tyr Ala Val Asp Tyr
10

musculus

musculus

Asn Asp Asp Thr Glu Tyr Asn Glu Lys Phe Lys
10 15

musculus

Asp Ala Pro Phe Ala Tyr
10

musculus

musculus
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-continued

Arg Ile Asp Pro Glu Asn Gly Asp Ile Ile Tyr Asp Pro Lys Phe Gln
1 5 10 15

Gly

<210> SEQ ID NO 274

<211> LENGTH: 10

<212> TYPE: PRT

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 274

Asp Ala Gly Asp Pro Ala Trp Phe Thr Tyr
1 5 10

<210> SEQ ID NO 275

<211> LENGTH: 10

<212> TYPE: PRT

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 275

Arg Ala Ser Ser Ser Val Tyr Tyr Met His
1 5 10

<210> SEQ ID NO 276

<211> LENGTH: 7

<212> TYPE: PRT

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 276

Ala Thr Ser Asn Leu Ala Ser
1 5

<210> SEQ ID NO 277

<211> LENGTH: 9

<212> TYPE: PRT

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 277

Gln Gln Trp Ser Ser Asp Pro Leu Thr
1 5

<210> SEQ ID NO 278

<211> LENGTH: 12

<212> TYPE: PRT

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 278

Ser Val Ser Ser Thr Ile Ser Ser Asn His Leu His
1 5 10

<210> SEQ ID NO 279

<211> LENGTH: 7

<212> TYPE: PRT

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 279
Gly Thr Ser Asn Leu Ala Ser

1 5

<210> SEQ ID NO 280

<211> LENGTH: 9

<212> TYPE: PRT

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 280
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299

-continued

300

Gln Gln Trp Ser Ser
1 5

<210> SEQ ID NO 281
<211> LENGTH: 10
<212> TYPE: PRT
<213> ORGANISM: Mus

<400> SEQUENCE: 281

Arg Ala Ser Ser Ser
1 5

<210> SEQ ID NO 282
<211> LENGTH: 7
<212> TYPE: PRT
<213> ORGANISM: Mus

<400> SEQUENCE: 282

Ala Thr Ser Asn Leu
1 5

<210> SEQ ID NO 283
<211> LENGTH: 9
<212> TYPE: PRT
<213> ORGANISM: Mus

<400> SEQUENCE: 283

Gln Gln Trp Ser Ser
1 5

<210> SEQ ID NO 284
<211> LENGTH: 12
<212> TYPE: PRT
<213> ORGANISM: Mus

<400> SEQUENCE: 284

Arg Ala Ser Ser Ser
1 5

<210> SEQ ID NO 285
<211> LENGTH: 7
<212> TYPE: PRT
<213> ORGANISM: Mus

<400> SEQUENCE: 285

Ser Thr Ser Asn Leu
1 5

<210> SEQ ID NO 286
<211> LENGTH: 9
<212> TYPE: PRT
<213> ORGANISM: Mus

<400> SEQUENCE: 286

Gln Gln Tyr Asp Phe
1 5

<210> SEQ ID NO 287
<211> LENGTH: 5
<212> TYPE: PRT
<213> ORGANISM: Mus

<400> SEQUENCE: 287

Asp Tyr Phe Ile His
1 5

Tyr Pro Leu Thr

musculus

Ile Ser Tyr Ile His
10

musculus

Ala Ser

musculus

Asp Pro Leu Thr

musculus

Val Thr Ser Ser Tyr Leu Asn
10

musculus

Ala Ser

musculus

Phe Pro Ser Thr

musculus
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-continued

<210> SEQ ID NO 288
<211> LENGTH: 17
<212> TYPE: PRT
<213> ORGANISM: Mus

<400> SEQUENCE: 288

musculus

Arg Leu Asp Pro Glu Asp Gly Glu Ser Asp Tyr Ala Pro Lys Phe Gln

1 5
Asp

<210> SEQ ID NO 289
<211> LENGTH: 12
<212> TYPE: PRT

<213> ORGANISM: Mus

<400> SEQUENCE: 289

10 15

musculus

Glu Asp Tyr Asp Gly Thr Tyr Thr Phe Phe Pro Tyr

1 5

<210> SEQ ID NO 290
<211> LENGTH: 5
<212> TYPE: PRT
<213> ORGANISM: Mus

<400> SEQUENCE: 290

Asp Phe Tyr Leu His
1 5

<210> SEQ ID NO 291
<211> LENGTH: 17
<212> TYPE: PRT
<213> ORGANISM: Mus

<400> SEQUENCE: 291

Arg Ile Asp Pro Glu
1 5

Asp

<210> SEQ ID NO 292
<211> LENGTH: 16
<212> TYPE: PRT
<213> ORGANISM: Mus

<400> SEQUENCE: 292

Glu Ala Asp Tyr Phe
1 5

<210> SEQ ID NO 293
<211> LENGTH: 5
<212> TYPE: PRT
<213> ORGANISM: Mus

<400> SEQUENCE: 293
Asp Tyr Tyr Ile His

1 5

<210> SEQ ID NO 294
<211> LENGTH: 17
<212> TYPE: PRT
<213> ORGANISM: Mus

<400> SEQUENCE: 294

10

musculus

musculus

Asn Gly Asp Thr Leu Tyr Asp Pro Lys Phe Gln
10 15

musculus

His Asp Gly Thr Ser Tyr Trp Tyr Phe Asp Val
10 15

musculus

musculus
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-continued

Arg Val Asp Pro Asp Asn Gly Glu Thr Glu Phe Ala Pro Lys Phe Pro

1 5

Gly

<210> SEQ ID NO 295
<211> LENGTH: 12
<212> TYPE: PRT
<213> ORGANISM: Mus

<400> SEQUENCE: 295

1

<210> SEQ ID NO 296
<211> LENGTH: 5
<212> TYPE: PRT
<213> ORGANISM: Mus

<400> SEQUENCE: 296
Asp Tyr Tyr Met Asn

1 5

<210> SEQ ID NO 297
<211> LENGTH: 17
<212> TYPE: PRT
<213> ORGANISM: Mus

<400> SEQUENCE: 297

Asp Ile Asn Pro Tyr
1 5
Gly

<210> SEQ ID NO 298
<211> LENGTH: 11
<212> TYPE: PRT
<213> ORGANISM: Mus

<400> SEQUENCE: 298
Glu Thr Ala Val Ile

1 5

<210> SEQ ID NO 299
<211> LENGTH: 130
<212> TYPE: PRT
<213> ORGANISM: Mus

<400> SEQUENCE: 299

Met Asp Phe Gln Val
1 5

Val Ile Leu Ser Ser
20

Met Ala Ala Ser Pro
35

Ser Ser Ile Ser Ser
50

Thr Ser Pro Lys Leu
65

Val Pro Val Arg Phe
85

Thr Ile Ser Ser Met
100

10 15

musculus

Glu Asp Tyr Asp Gly Thr Tyr Thr Trp Phe Pro Tyr
5

10

musculus

musculus

Asn

Asp Asp Thr Thr Tyr Asn His Lys Phe Lys
10 15

musculus

Thr

Thr Asn Ala Met Asp
10

musculus

Gln

Gly

Gly

Ser

Trp

70

Ser

Glu

Ile Phe Ser Phe Met Leu Ile Ser Val Thr
10 15

Glu Ile Val Leu Thr Gln Ser Pro Ala Leu
25 30

Glu Lys Val Thr Ile Thr Cys Ser Val Ser
40 45

Asn Leu His Trp Ser Gln Gln Lys Ser Gly
55 60

Ile Tyr Gly Thr Ser Asn Leu Ala Ser Gly
75 80

Gly Ser Gly Ser Gly Thr Ser Tyr Ser Leu
90 95

Ala Glu Asp Ala Ala Thr Tyr Tyr Cys Gln
105 110
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306

Gln Trp Thr Thr Thr Tyr Thr Phe Gly Ser Gly Thr Lys Leu Glu Leu

115

Lys Arg
130

<210> SEQ I
<211> LENGT.
<212> TYPE:

D NO 300
H: 390
DNA

120

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 300

atggatttte
agtggagaaa
gtcaccatca
cagaagtcag
gtcectgtte
atggaggcetyg

ggatcgggga

<210> SEQ I
<211> LENGT.
<212> TYPE:
<213> ORGAN
<400> SEQUE:

Met Gly Trp
1

Val Asn Ser

Pro Gly Ala
35

Lys Asp Tyr
Glu Trp Ile
65
Pro Lys Phe
Thr Ala Tyr
Tyr Tyr Cys
115
Asp Tyr Trp

130

<210> SEQ I
<211> LENGT.
<212> TYPE:
<213> ORGAN
<400> SEQUE:
atgggatgga

gtgcagttge

tgcacagett

gaacagggce

aggtgcagat
ttgtgctcac
cctgcagtgt
gaacctcece
gettcagtygyg
aagatgctge
ccaagetgga
D NO 301

H: 141
PRT

tttecagette
ccagtceteca
cagctegagt
caaactctgg
cagtggatct
cacttattac

gctgaaacgt

ISM: Mus musculus

NCE: 301

Asn Trp Ile Ile Phe

5

Glu Val Gln Leu Arg

20

Ser Val Lys Leu Ser

40

Tyr Ile His Trp Val

Gly Arg Ile Asp Pro

70

Gln Gly Lys Ala Thr

85

Leu Gln Leu Arg Ser

100

Gly Arg Glu Gly Leu

120

Gly Gln Gly Thr Ser

D NO 302
H: 423
DNA

135

ISM: Mus musculus

NCE: 302

actggatcat

ggcagtctgg

ctggcttcaa

tggagtggat

atgctaatca

gcactcatgg

ataagttcca

atttatggca

gggacctett

tgtcaacagt

Phe

Gln

25

Cys

Lys

Asp

Ile

Leu

105

Asp

Val

Leu

10

Ser

Thr

Gln

Asn

Thr

90

Thr

Tyr

Thr

Met

Gly

Ala

Arg

Gly

75

Ala

Ser

Gly

Val

cttettecty atggcagtgg

ggcagacctt

cattaaagac

tggaaggatt

gtgaagccag

tactatatac

gatcctgata

125

gtgtcacagt
ctgcatctee
gcaacttaca
catccaacct
attctctcac

ggactactac

Ala Val Val
Ala Asp Leu
30

Ser Gly Phe
45

Pro Glu Gln
60

Glu Ser Thr

Asp Thr Ser

Glu Asp Thr
110

Asp Tyr Tyr
125

Ser Ser
140

ttacaggggt

gggectcagt
actgggtgaa

atggtgaaag

catattgtcc
aggggagaag
ctggteccag
tgcttectgga
aatcagcage

gtatacgtte

Thr Gly
15

Val Lys

Asn Ile

Gly Leu

Tyr Val
80

Ser Asn
95

Ala Ile

Ala Val

caattcagag

caagttgtcc

gcagaggect

tacatatgtc

60

120

180

240

300

360

390

60

120

180

240
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308

ccgaagttee agggcaagge cactataaca gcagacacat catccaacac agectaccta

caactcagaa gcctgacate tgaggacact gecatctatt attgtgggag agaggggetce

gactatggtyg actactatgc tgtggactac tggggtcaag gaaccteggt cacagtceteg

age

<210> SEQ I
<211> LENGT.
<212> TYPE:

D NO 303
H: 130
PRT

<213> ORGANISM: Artificial Sequence

<220> FEATU

<223> OTHER INFORMATION:

<220> FEATU

RE:

RE:

<221> NAME/KEY: MISC_FEATURE
<223> OTHER INFORMATION: Humanized Antibody Sequence

<400> SEQUENCE: 303

Met Asp Met
1

Leu Pro Gly
Leu Ser Ala
35

Ser Ser Ile
50

Lys Ala Pro
65

Val Pro Ser

Thr Ile Ser

Gln Trp Thr
115

Lys Arg
130

<210> SEQ I
<211> LENGT.
<212> TYPE:

Arg Val Pro Ala Gln

5

Ala Arg Cys Asp Ile

20

Ser Val Gly Asp Arg

40

Ser Ser Ser Asn Leu

55

Lys Leu Leu Ile Tyr

70

Arg Phe Ser Gly Ser

85

Ser Leu Gln Pro Glu

100

Thr Thr Tyr Thr Phe

D NO 304
H: 390
DNA

120

Leu Leu Gly
10

Gln Leu Thr
25

Val Thr Ile

His Trp Tyr

Gly Thr Ser

75

Gly Ser Gly
90

Asp Phe Ala
105

Gly Gln Gly

<213> ORGANISM: Artificial Sequence

<220> FEATU

<223> OTHER INFORMATION:

<220> FEATU

RE:

RE:

<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: Humanized Antibody

<400> SEQUENCE: 304

atggatatge

cgctgegata

gtgaccatta

cagaaaccgg

gtgccgagee

ctgcageegyg

ggccagggca

<210> SEQ I
<211> LENGT.

gegtgecgge

ttcagectgac

cctgcagegt

gcaaagcgcece

getttagegyg

aagattttge

ccaaactgga

D NO 305
H: 141

gcagctgetyg

ccagageccg

gagcagcage

gaaactgctyg

cagcggcage

gacctattat

aattaaacgt

ggcetgetge

agctttectga

attagcagca

atttatggca

ggcaccgaat

tgccagcagt

Synthetic Polypeptide

Leu Leu Leu
Gln Ser Pro
30

Thr Cys Ser
45

Gln Gln Lys
60

Asn Leu Ala

Thr Glu Phe

Thr Tyr Tyr
110

Thr Lys Leu
125

Synthetic Polynucleotide

Sequence

tgctgtgget

gegegagegt

gcaacctgca

ccagcaacct

ttaccctgac

ggaccaccac

Leu Trp
15

Ser Phe

Val Ser

Pro Gly

Ser Gly

Thr Leu
95

Cys Gln

Glu Ile

gecgggegeg
gggcgatege
ttggtatcag
ggcgagegge
cattagcage

ctataccttt

300

360

420

423

60

120

180

240

300

360

390
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310

<212> TYPE:

PRT

<213> ORGANISM: Artificial Sequence

<220> FEATU

<223> OTHER INFORMATION:

<220> FEATU

RE:

RE:

<221> NAME/KEY: MISC_FEATURE
<223> OTHER INFORMATION: Humanized Antibody Sequence

<400> SEQUENCE: 305

Met Asp Trp
1

Ala His Ser
Pro Gly Ala
35

Lys Asp Tyr
50

Glu Trp Met
65

Pro Lys Phe
Thr Ala Tyr
Tyr Tyr Cys

115
Asp Tyr Trp

130

<210> SEQ I
<211> LENGT.
<212> TYPE:

Thr Trp Ser Ile Leu

5

Glu Val Gln Leu Val

20

Ser Val Lys Val Ser

40

Tyr Ile His Trp Val

55

Gly Arg Ile Asp Pro

70

Gln Gly Arg Val Thr

85

Met Glu Leu Arg Ser

100

Ala Arg Glu Gly Leu

120

Gly Gln Gly Thr Leu

D NO 306
H: 423
DNA

135

Phe

Gln

25

Cys

Arg

Asp

Met

Leu

105

Asp

Val

<213> ORGANISM: Artificial Sequence

<220> FEATU

<223> OTHER INFORMATION:

<220> FEATU

RE:

RE:

<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: Humanized Antibody Sequence

<400> SEQUE:

atggattgga

gtgcagctgg

tgcaaagcga

ggccagggcc

ccgaaattte

gaactgcgca

gattatggcyg

age

<210> SEQ I

<211> LENGT.
<212> TYPE:

NCE: 306

cctggageat

tgcagagcgg

geggetttaa

tggaatggat

agggccgcgt

gectgegeag

attattatgc

D NO 307
H: 127
PRT

tctgtttety
cgcggaagtg
cattaaagat
gggecgeatt
gaccatgacce
cgatgatacc

ggtggattat

Leu

10

Ser

Lys

Gln

Asn

Thr

90

Arg

Tyr

Thr

Val

Gly

Ala

Ala

Gly

75

Thr

Ser

Gly

Val

gtggeggege

aaaaaaccgg

tattatattc

gatccggata

accgatacca

geggtgtatt

tggggccagg

<213> ORGANISM: Artificial Sequence

<220> FEATU

<223> OTHER INFORMATION:

<220> FEATU

RE:

RE:

<221> NAME/KEY: MISC_FEATURE
<223> OTHER INFORMATION: Humanized Antibody Sequence

<400> SEQUE:

NCE: 307

Synthetic Polypeptide

Ala Ala Pro

Ala Glu Val

Ser Gly Phe

45

Pro Gly Gln
60

Glu Ser Thr

Asp Thr Ser

Asp Asp Thr
110

Asp Tyr Tyr
125

Ser Ser
140

Synthetic Polynucleotide

cgaccggege
gegegagegt
attgggtgeyg
acggcgaaag
gcaccagcac
attgcgegeyg

gcaccetggt

Synthetic Polypeptide

Thr Gly
15

Lys Lys

Asn Ile

Gly Leu

Tyr Val

80

Thr Ser
95

Ala Val

Ala Val

gcatagcgaa
gaaagtgagc
ccaggegecg
cacctatgtyg
cgcgtatatg
cgaaggectyg

gaccgtcteg

60

120

180

240

300

360

420

423
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312

Met Met Ser

Gly Thr Arg

Ala Ser Leu

35

Ile Ser Ser
50

Lys Leu Leu
65

Arg Phe Ser

Asn Leu Ala

Lys His Pro
115

<210> SEQ I
<211> LENGT.
<212> TYPE:
<213> ORGAN

Ser Ala Gln Phe Leu

Cys Asp Ile Gln Met

20

Gly Asp Arg Val Asn

40

Tyr Leu Asn Trp Tyr

55

Ile Tyr Ser Thr Ser

Gly Ser Gly Ser Gly

85

Gln Glu Asp Ile Ala

100

Thr Phe Gly Gly Gly

D NO 308
H: 381
DNA

120

ISM: Mus musculus

<400> SEQUENCE: 308

atgatgtcct
gatatccaga
atcagectgca
gatggaactyg
aggttcagtg
gaagatattg
accaagttgg
<210> SEQ I
<211> LENGT.

<212> TYPE:
<213> ORGAN

ctgcteagtt
tgacacagac
gggcaagtca
ttaaactcct
gcagtgggte
ccacttactt
agctgaaacyg
D NO 309

H: 139
PRT

ccttggtete

tacatcctcece

ggacattage

gatctactce

tgggacagat

ttgccaacag

t

ISM: Mus musculus

<400> SEQUENCE: 309

Met Glu Trp
1

Val His Ser

Pro Gly Ala
35

Thr Asp Tyr
50

Glu Trp Ile
65

Glu Lys Phe

Thr Ala Tyr

Tyr Tyr Cys

115

Trp Gly Gln

Ile Trp Ile Phe Leu

5

Glu Val Gln Leu Gln

20

Ser Val Lys Met Ser

40

Ile Met His Trp Val

55

Gly Tyr Ile Asn Pro

70

Lys Gly Lys Ala Thr

85

Met Asp Leu Ser Ser

100

Ala Arg Ser Ile Tyr

120

Gly Thr Leu Val Thr

Gly

Thr

25

Ile

Gln

Arg

Thr

Thr

105

Thr

Leu

10

Gln

Ser

Gln

Leu

Asp

90

Tyr

Lys

Leu

Thr

Cys

Lys

Asn

75

Tyr

Phe

Leu

ctgttgetet

ctgtetgect

agttatttaa

acatcaagat

tattctctca

gatattaagce

Phe

Gln

25

Cys

Lys

Tyr

Leu

Leu
105

Tyr

Val

Leu

10

Ser

Lys

Gln

Asn

Thr

90

Thr

Tyr

Ser

Leu

Gly

Ala

Lys

Asp

75

Ser

Ser

Asp

Ser

Leu Leu Cys
Thr Ser Ser
30

Arg Ala Ser
45

Pro Asp Gly
60

Ser Gly Val

Ser Leu Thr

Cys Gln Gln

110

Glu Leu Lys
125

gttttcaagg
ctctgggaga
actggtatca
taaactcagg
ctattagcaa

atccgacgtt

Ser Gly Thr
Pro Glu Leu
30

Ser Gly Phe
45

Pro Gly Gln
60

Asp Thr Glu

Asp Lys Ser

Glu Gly Ser
110

Ala Pro Phe
125

Phe Gln
15

Leu Ser

Gln Asp

Thr Val

Pro Ser
80

Ile Ser
95

Asp Ile

Arg

taccagatgt
cagagtcaac
gcagaaacca
agtcccatca
cctggcacaa

cggtggagge

Ala Gly
15

Val Lys

Thr Phe

Gly Leu

Tyr Asn
80

Ser Ser
95

Ala Val

Ala Tyr

60

120

180

240

300

360

381
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130 135
<210> SEQ ID NO 310
<211> LENGTH: 417
<212> TYPE: DNA
<213> ORGANISM: Mus musculus
<400> SEQUENCE: 310
atggaatgga tctggatatt tctcttecte ctgtcaggaa ctgcaggtgt ccactctgag 60
gtecagetge agcagtctgg acctgagetg gtaaagectg gggcttcagt gaagatgtec 120
tgcaaggctt ctgggttcac attcactgac tacattatge actgggtgaa gcagaagcct 180
gggcagggece ttgagtggat tggatatatt aatccttaca atgatgatac tgaatacaat 240
gagaagttca aaggcaaggc cacactgact tcagacaaat cctccagcac agcectacatg 300
gatctcageca gtctgaccte tgagggetcet geggtctatt actgtgcaag atcgatttat 360
tactacgatg cccegtttge ttactgggge caagggacte tggtcacagt ctcgage 417
<210> SEQ ID NO 311
<211> LENGTH: 127
<212> TYPE: PRT
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Synthetic Polypeptide
<220> FEATURE:
<221> NAME/KEY: MISC_FEATURE
<223> OTHER INFORMATION: Humanized Antibody Sequence
<400> SEQUENCE: 311
Met Met Ser Ser Ala Gln Phe Leu Gly Leu Leu Leu Leu Cys Phe Gln
1 5 10 15
Gly Thr Arg Cys Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser
20 25 30
Ala Ser Val Gly Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Asp
35 40 45
Ile Ser Ser Tyr Leu Asn Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro
50 55 60
Lys Leu Leu Ile Tyr Ser Thr Ser Arg Leu Asn Ser Gly Val Pro Ser
65 70 75 80
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser
85 90 95
Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Asp Ile
100 105 110
Lys His Pro Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys Arg
115 120 125
<210> SEQ ID NO 312
<211> LENGTH: 381
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Synthetic Polynucleotide
<220> FEATURE:
<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: Humanized Antibody Sequence
<400> SEQUENCE: 312
atgatgtcct ctgctcagtt ccttggtete ctgttgetet gttttcaagyg taccagatgt 60
gatatccaga tgacccagtce tccatcctcee ctgtctgcat ctgtaggtga cegtgtcacce 120
atcacttgce gcgcaagtca ggatattage agetatttaa attggtatca gcagaaacca 180
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gggaaagcce ctaagctect

cgctteagty gcagtggete

gaagattttg caacttacta

accaaggtgyg agatcaaacg t

<210> SEQ ID NO 313
<211> LENGTH: 139
<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION:

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE
<223> OTHER INFORMATION: Humanized Antibody Sequence

<400> SEQUENCE: 313

Met Glu Trp Ile Trp
1 5

Val His Ser Glu Val
20

Pro Gly Ser Ser Val
35

Thr Asp Tyr Ile Met
50

Glu Trp Met Gly Tyr
65

Glu Lys Phe Lys Gly
85

Thr Ala Tyr Met Glu
100

Tyr Tyr Cys Ala Arg
115

Trp Gly Gln Gly Thr
130

<210> SEQ ID NO 314
<211> LENGTH: 107
<212> TYPE: PRT
<213> ORGANISM: Mus

<400> SEQUENCE: 314

Asp Ile Gln Met Thr
1 5

Asp Arg Val Asn Ile
20

Leu Asn Trp Tyr Gln
35

Tyr Ser Thr Ser Arg
50

Ser Gly Ser Gly Thr
65

Glu Asp Ile Ala Thr
85

Phe Gly Gly Gly Thr
100

Ile Phe Leu

Gln Leu Val

Lys Val Ser
40

His Trp Val
55

Ile Asn Pro

Arg Val Thr

Leu Ser Ser

Ser Ile Tyr
120

Leu Val Thr
135

musculus

Gln Thr Thr

Ser Cys Arg

Gln Lys Pro
40

Leu Asn Ser
55

Asp Tyr Ser
70

Tyr Phe Cys

Lys Leu Glu

Phe

Gln

25

Cys

Arg

Tyr

Ile

Leu

105

Tyr

Val

Ser

Ala

25

Asp

Gly

Leu

Gln

Leu
105

Leu

10

Ser

Lys

Gln

Asn

Thr

90

Arg

Tyr

Ser

Ser

10

Ser

Gly

Val

Thr

Gln
90

Lys

Leu

Gly

Ala

Ala

Asp

Ala

Ser

Asp

Ser

Leu

Gln

Thr

Pro

Ile
75

Asp

Arg

Synthetic Polypeptide

Ser

Ala

Ser

Pro

60

Asp

Asp

Glu

Ala

Ser

Asp

Val

Ser
60

Ser

Ile

Gly

Glu

Gly

45

Gly

Thr

Lys

Asp

Pro
125

Ala

Ile

Lys

45

Arg

Asn

Lys

Thr

Val

30

Phe

Gln

Glu

Ser

Thr

110

Phe

Ser

Ser

30

Leu

Phe

Leu

His

Ala

15

Lys

Thr

Gly

Tyr

Thr

95

Ala

Ala

Leu

15

Ser

Leu

Ser

Ala

Pro
95

gatctattct acttccegtt tgaatagtgg ggtcccatca

tgggacagat ttcactctca ccatcagcag tctgcaacct

ctgtcaacag gatattaaac accctacgtt cggtcaagge

Gly

Lys

Phe

Leu

Asn

80

Ser

Val

Tyr

Gly

Tyr

Ile

Gly

Gln

80

Thr

240

300

360

381
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-continued

318

<210> SEQ I
<211> LENGT.
<212> TYPE:

<213> ORGANISM: Mus

<400> SEQUE:

Met Lys Ser
1

D NO 315
H: 128
PRT

NCE: 315

musculus

Gln Thr Gln Val Phe

5

Gly Val Glu Gly Asp Ile Val Met

Thr Ser Val
Val Phe Thr
50

Lys Leu Leu
65

Arg Phe Thr

Asn Val Gln

Ser Tyr Pro
115

<210> SEQ I
<211> LENGT.
<212> TYPE:
<213> ORGAN
<400> SEQUE:
atgaagtcac
gacattgtga
atcacctgca
ggacaatctce
cgcttecacag

gaagacttgg

gggaccaagt

<210> SEQ I
<211> LENGT.
<212> TYPE:
<213> ORGAN
<400> SEQUE:

Met Gly Trp
1

Val Asn Ser
Pro Gly Ala
35

Lys Asp Tyr
50

Glu Trp Ile
65

Pro Lys Phe

20

Gly Asp Arg Val Thr

40

Ala Val Ala Trp Tyr

55

Ile Tyr Trp Ala Ser

70

Gly Ser Gly Ser Gly

85

Ser Glu Asp Leu Ala

100

Leu Thr Phe Gly Ala

D NO 316
H: 381
DNA

120

ISM: Mus musculus

NCE: 316

agacccaggt

tgacccagte

aggccagtca

ctaaactact

gcagtggatce

cagattattt

tggagctgaa

D NO 317

H: 138
PRT

ctttgtatac
tcacaaattc
ggatgtettt
gatttactgg
tgggacagat
ctgtcaacaa

a

ISM: Mus musculus

NCE: 317

Asn Trp Ile Ile Phe

5

Glu Val Gln Leu Gln

20

Leu Val Lys Leu Ser

40

Tyr Met His Trp Val

55

Gly Arg Ile Asp Pro

70

Gln Gly Lys Ala Ser

85

Val

Thr

25

Ile

Gln

Thr

Thr

Asp

105

Gly

Tyr

10

Gln

Thr

Gln

Arg

Asp

90

Tyr

Thr

Met

Ser

Cys

Lys

His

75

Phe

Phe

Lys

atgttgetgt

atgtccacgt

actgctgtag

gecatccacce

ttcactctca

tatagcagcet

Phe

Gln

25

Cys

Lys

Glu

Ile

Leu

10

Ser

Lys

Gln

Asn

Thr
90

Met

Gly

Ala

Arg

Gly

75

Thr

Leu Leu Trp

His Lys Phe
30

Lys Ala Ser
45

Leu Ser
15

Met Ser

Gln Asp

Pro Gly Gln Ser Pro

60

Thr Gly Val

Thr Leu Thr

Cys Gln Gln
110

Leu Glu Leu
125

ggttgtctgg
cagtaggaga
cctggtatca
ggcacactgg
ccattagcaa

atcctctcac

Ala Val Val

Ala Glu Leu
30

Ser Gly Phe
45

Pro Glu Gln
60

Asp Ile Ile

Asp Thr Ser

Pro Asp
80

Ile Ser
95

Tyr Ser

Lys Arg

tgttgaagga
cagggtcacc
acagaaacca
agtccctgat
tgtgcagtct

gtteggtget

Thr Gly
15

Val Arg

Asn Ile

Gly Leu

Tyr Asp

80

Ser Asn
95

60

120

180

240

300

360

381
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-continued

320

Thr Ala Tyr Leu Gln Leu Ser Ser Leu Thr Ser Glu Asp Thr Ala Val

Tyr Tyr Cys Ala
115

Gly Gln Gly Thr

130

100

<210> SEQ ID NO 318
<211> LENGTH: 411

<212> TYPE:

DNA

120

Leu Val Thr Val

135

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 318

atgggatgga
gttcagctge
tgcaaagcett
gaacagggce
ccgaagttec
cagctcagea

gacccegect

actggatcat

agcagtctgg

ctggcttcaa

tggagtggat

agggcaaggc

gectgacgte

ggtttactta

<210> SEQ ID NO 319
<211> LENGTH: 130

<212> TYPE:

<213> ORGANISM: Mus

PRT

<400> SEQUENCE: 319

cttettectyg

ggctgagett

tattaaagac

tggaaggatt

cagtataaca

tgaggacact

ctggggccaa

musculus

Met Asp Met Arg Val Pro Ala Gln

1

5

Leu Arg Gly Ala Arg Cys Asp Ile

Leu Ser Ala

35

Gln Asp Val

Ala Pro Lys

65

Pro Ser Arg

Ile Ser Ser

Tyr Ser Ser
115

Lys Arg
130

20

Ser Val Gly Asp Arg

40

Phe Thr Ala Val Ala

55

Leu Leu Ile Tyr Trp

70

Phe Ser Gly Ser Gly

85

Leu Gln Pro Glu Asp

100

Tyr Pro Leu Thr Phe

<210> SEQ ID NO 320
<211> LENGTH: 390

<212> TYPE:

DNA

120

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 320

105

Tyr Asp Ala Gly Asp

Ser

110

Pro Ala Trp Phe Thr Tyr Trp

Ser

atggcagtgg

gtgaggccag

tactatatge

gatcctgaga

acagacacat

geegtetatt

gggactctgg

Leu

Gln

25

Val

Trp

Ala

Ser

Phe

105

Gly

Leu

10

Met

Thr

Tyr

Ser

Gly

90

Ala

Gly

Gly

Thr

Ile

Gln

Thr

75

Thr

Thr

Gly

125

ttacaggggt
gggecttagt
actgggtgaa
atggtgatat
cctecaacac
actgtgctta

tcaccgtete

Leu Leu Leu
Gln Ser Pro
30

Thr Cys Lys
45

Gln Lys Pro
60

Arg His Thr

Asp Phe Thr

Tyr Tyr Cys
110

Thr Lys Val
125

caattcagag
caagttgtcc
gcagaggect
tatatatgac
agcctacctyg
cgatgetggt

g

Leu Trp
15

Ser Ser

Ala Ser

Gly Lys

Gly Val

80

Leu Thr
95

Gln Gln

Glu Ile

atggatatge gegtgecgge geagetgetg ggectgetge tgetgtgget gegeggegeg

cgctgegata tccagatgac ccagagecceg agecagectga gegegagegt gggegatege

gtgaccatta cctgcaaagc gagccaggat gtgtttaceg cggtggegtyg gtatcageag

60

120

180

240

300

360

411

60

120

180
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321

-continued

322

aaaccgggca aagcgecgaa actgetgatt tattgggega gecaccegeca taccggegtg

ccgagteget ttageggecag cggcagegge accgatttta cectgaccat tagcagectg

cagccggaag attttgegac ctattattge cagcagtata gecagctatce getgaccttt

ggcggeggca ccaaagtgga aattaaacgt

<210> SEQ ID NO 321

<211> LENGTH: 138

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic Polypeptide

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<223> OTHER INFORMATION: Humanized Antibody Sequence

<400> SEQUENCE: 321

Met

1

Ala

Pro

Lys

Glu

65

Pro

Thr

Tyr

Gly

Asp Trp Thr Trp Ser Ile Leu Phe Leu Val Ala Ala
5 10

His Ser Glu Val Gln Leu Val Gln Ser Gly Ala Glu
20 25

Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly
35 40 45

Asp Tyr Tyr Met His Trp Val Arg Gln Ala Pro Gly
50 55 60

Trp Ile Gly Arg Ile Asp Pro Glu Asn Gly Asp Ile
Lys Phe Gln Gly Arg Val Thr Met Thr Thr Asp Thr
85 90

Ala Tyr Met Glu Leu Arg Ser Leu Arg Ser Asp Asp
100 105

Tyr Cys Ala Tyr Asp Ala Gly Asp Pro Ala Trp Phe
115 120 125

Gln Gly Thr Leu Val Thr Val Ser Ser
130 135

<210> SEQ ID NO 322

<211> LENGTH: 414

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic Polynucleotide
<220> FEATURE:

<221> NAME/KEY: misc_feature

<223> OTHER INFORMATION: Humanized Antibody Sequence

<400> SEQUENCE: 322

atggattgga cctggagecat tctgtttetg gtggeggege cgaccegge

gtgcagcetgg tgcagagcegg cgcggaagtg aaaaaaccgg gegegagca

tgcaaagcga gcggctttaa cattaaagat tattatatge attgggtg

ggccagggee tggaatggat cggecgcatt gatccggaaa acggegat

ccgaaattte agggccgegt gaccatgace accgatacca gcaccagce

gaactgcgca gcctgcegcag cgatgatace geggtgtatt attgegeg

gatccggegt ggtttaccta ttggggccag ggcaccctgg tgacegte

<210> SEQ ID NO 323
<211> LENGTH: 106

Pro

Val
30

Phe

Gln

Ile

Ser

Thr
110

Thr

gc

gt

cg

at

ac

ta

tc

Thr

15

Lys

Asn

Gly

Tyr

Thr

95

Ala

Tyr

gcatagcgaa

gaaagtgagc

ccaggegecg

tatttatgat

cgcgtatatg

tgatgcgggc

gagce

Gly

Lys

Ile

Leu

Asp

Ser

Val

Trp

240

300

360

390

60

120

180

240

300

360

414
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-continued

324

<212> TYPE: PRT
<213> ORGANISM: Mus

<400> SEQUENCE: 323

Thr

1

Leu

Pro

Asn

Tyr

65

Ile

Asp Ala Ala Pro

Thr Ser Gly Gly
20

Lys Asp Ile Asn

Gly Val Leu Asn

50

Ser Met Ser Ser

Asn Ser Tyr Thr

85

Val Lys Ser Phe
100

<210> SEQ ID NO 324
<211> LENGTH: 320
<212> TYPE: PRT
<213> ORGANISM: Mus

<400> SEQUENCE: 324

Ala

1

Ala

Phe

Gly

Ser

Thr

Ile

Glu

Thr

Lys

145

Phe

Gly

Ile

225

Lys Thr Thr Pro
5

Gln Thr Asn Ser
20

Pro Glu Pro Val
35

Val His Thr Phe
50

Ser Ser Val Thr
Cys Asn Val Ala
85

Val Pro Arg Asp
100

Val Ser Ser Val
115

Ile Thr Leu Thr
130

Asp Asp Pro Glu

His Thr Ala Gln
165

Arg Ser Val Ser
180

Lys Glu Phe Lys
195

Glu Lys Thr Ile
210

Tyr Thr Ile Pro

musculus

Thr Val Ser

Ala Ser Val

Val Lys Trp

Ser Trp Thr

55

Thr Leu Thr
70

Cys Glu Ala

Asn Arg Asn

musculus

Pro Ser Val

Met Val Thr

Thr Val Thr

40

Pro Ala Val
55

Val Pro Ser
70

His Pro Ala

Cys Gly Cys

Phe Ile Phe

120

Pro Lys Val
135

Val Gln Phe
150

Thr Gln Pro

Glu Leu Pro

Cys Arg Val

200

Ser Lys Thr
215

Pro Pro Lys
230

Ile

Val

25

Lys

Asp

Leu

Thr

Glu
105

Tyr

Leu

25

Trp

Leu

Ser

Ser

Lys

105

Pro

Thr

Ser

Arg

Ile

185

Asn

Lys

Glu

Phe

10

Cys

Ile

Gln

Thr

His

90

Cys

Pro

10

Gly

Asn

Gln

Thr

Ser

90

Pro

Pro

Cys

Trp

Glu

170

Met

Ser

Gly

Gln

Pro

Phe

Asp

Asp

Lys

75

Lys

Leu

Cys

Ser

Ser

Trp

Thr

Cys

Lys

Val

Phe

155

Glu

His

Ala

Arg

Met
235

Pro

Leu

Gly

Ser

60

Asp

Thr

Ala

Leu

Gly

Asp

60

Pro

Lys

Ile

Pro

Val

140

Val

Gln

Gln

Ala

Pro

220

Ala

Ser

Asn

Ser

Lys

Glu

Ser

Pro

Val

Ser

45

Leu

Ser

Val

Cys

Lys

125

Val

Asp

Phe

Asp

Phe
205

Lys

Lys

Ser

Asn

30

Glu

Asp

Tyr

Thr

Gly

Lys

30

Leu

Tyr

Glu

Asp

Thr

110

Asp

Asp

Asp

Asn

Trp
190
Pro

Ala

Asp

Glu

15

Phe

Arg

Ser

Glu

Ser
95

Ser

15

Gly

Ser

Thr

Thr

Lys

95

Val

Val

Ile

Val

Ser

175

Leu

Ala

Pro

Lys

Gln

Tyr

Gln

Thr

Arg

80

Pro

Ala

Tyr

Ser

Leu

Val

Lys

Pro

Leu

Ser

Glu

160

Thr

Asn

Pro

Gln

Val
240
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-continued

326

Ser Leu Thr Cys Met Ile Thr Asp
245

Glu Trp Gln Trp Asn Gly Gln Pro
260

Pro Ile Met Asp Thr Asp Gly Ser
275 280

Val Gln Lys Ser Asn Trp Glu Ala
290 295

Leu His Glu Gly Leu His Asn His
305 310

<210> SEQ ID NO 325

<211> LENGTH: 106

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 325

Thr Val Ala Ala Pro Ser Val Phe
1 5

Leu Lys Ser Gly Thr Ala Ser Val
20

Pro Arg Glu Ala Lys Val Gln Trp
35 40

Gly Asn Ser Gln Glu Ser Val Thr
50 55

Tyr Ser Leu Ser Ser Thr Leu Thr
65 70

His Lys Val Tyr Ala Cys Glu Val
85

Val Thr Lys Ser Phe Asn Arg Gly
100

<210> SEQ ID NO 326

<211> LENGTH: 327

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 326

Ala Ser Thr Lys Gly Pro Ser Val
1 5

Ser Thr Ser Glu Ser Thr Ala Ala
20

Phe Pro Glu Pro Val Thr Val Ser
35 40

Gly Val His Thr Phe Pro Ala Val
50 55

Leu Ser Ser Val Val Thr Val Pro
65 70

Tyr Thr Cys Asn Val Asp His Lys
85

Arg Val Glu Ser Lys Tyr Gly Pro
100

Glu Phe Leu Gly Gly Pro Ser Val
115 120

Asp Thr Leu Met Ile Ser Arg Thr
130 135

Phe

Ala

265

Tyr

Gly

His

Ile

Val

25

Lys

Glu

Leu

Thr

Glu
105

Phe

Leu

25

Trp

Leu

Ser

Pro

Pro
105

Phe

Pro

Phe

250

Glu

Phe

Asn

Thr

Phe

10

Cys

Val

Gln

Ser

His

90

Cys

Pro

10

Gly

Asn

Gln

Ser

Ser
90
Cys

Leu

Glu

Pro

Asn

Val

Thr

Glu
315

Pro

Leu

Asp

Asp

Lys

75

Gln

Leu

Cys

Ser

Ser

Ser

75

Asn

Pro

Phe

Val

Glu Asp Ile

Tyr

Tyr

Phe

300

Lys

Pro

Leu

Asn

Ser

60

Ala

Gly

Ala

Leu

Gly

Ser

60

Leu

Thr

Pro

Pro

Thr
140

Lys
Ser
285

Thr

Ser

Ser

Asn

Ala

45

Lys

Asp

Leu

Pro

Val

Ala

45

Gly

Gly

Lys

Cys

Pro
125

Cys

Asn
270
Lys

Cys

Leu

Asp

Asn

30

Leu

Asp

Tyr

Ser

Cys

Lys

30

Leu

Leu

Thr

Val

Pro
110

Lys

Val

Thr

255

Thr

Leu

Ser

Ser

Glu

15

Phe

Gln

Ser

Glu

Ser
95

Ser

15

Asp

Thr

Tyr

Lys

Asp

95

Ala

Pro

Val

Val

Gln

Asn

Val

His
320

Gln

Tyr

Ser

Thr

Lys

80

Pro

Arg

Tyr

Ser

Ser

Thr

80

Lys

Pro

Lys

Val
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-continued

328

Asp

145

Gly

Asn

Trp

Pro

Glu

225

Asn

Ile

Thr

Arg

Cys

305

Leu

<210>
<211>
<212>
<213>

<400>

Val

Val

Ser

Leu

Ser

210

Pro

Gln

Ala

Thr

Leu

290

Ser

Ser

Ser

Glu

Thr

Asn

195

Ser

Gln

Val

Val

Pro

275

Thr

Val

Leu

Gln

Val

Tyr

180

Gly

Ile

Val

Ser

Glu

260

Pro

Val

Met

Ser

PRT

SEQUENCE :

Glu Val Gln Leu

1

Ser

Ile

Gly

Lys

65

Met

Ala

Gly

Val

Met

Tyr

50

Gly

Asp

Arg

Thr

Lys

His

35

Ile

Lys

Leu

Ser

Leu
115

Met

20

Trp

Asn

Ala

Ser

Ile
100

Val

Glu

His

165

Arg

Lys

Glu

Tyr

Leu

245

Trp

Val

Asp

His

Leu
325

SEQ ID NO 327
LENGTH:
TYPE :
ORGANISM: Mus

120

327

Gln

5

Ser

Val

Pro

Thr

Ser

Tyr

Thr

<210> SEQ ID NO 328

<211> LENGTH:

<212> TYPE:
<213> ORGANISM: Mus

PRT

<400> SEQUENCE:

120

328

Glu Val Gln Leu Gln

1

5

Asp

150

Asn

Val

Glu

Lys

Thr

230

Thr

Glu

Leu

Lys

Glu

310

Gly

Pro

Ala

Val

Tyr

Thr

215

Leu

Cys

Ser

Asp

Ser

295

Ala

Lys

musculus

Gln

Cys

Lys

Tyr

Leu

70

Leu

Tyr

Val

Ser

Lys

Gln

Asn

55

Thr

Thr

Tyr

Ser

musculus

Glu

Lys

Ser

Lys

200

Ile

Pro

Leu

Asn

Ser

280

Arg

Leu

Gly

Ala

Lys

40

Asp

Ser

Ser

Asp

Ser
120

Val

Thr

Val

185

Cys

Ser

Pro

Val

Gly

265

Asp

Trp

His

Pro

Ser

25

Pro

Asp

Asp

Glu

Ala
105

Gln

Lys

170

Leu

Lys

Lys

Ser

Lys

250

Gln

Gly

Gln

Asn

Glu

10

Gly

Gly

Thr

Lys

Gly

Pro

Phe

155

Pro

Thr

Val

Ala

Gln

235

Gly

Pro

Ser

Glu

His
315

Leu

Phe

Gln

Glu

Ser

75

Ser

Phe

Asn

Arg

Val

Ser

Lys

220

Glu

Phe

Glu

Phe

Gly

300

Tyr

Val

Thr

Gly

Tyr

60

Ser

Ala

Ala

Trp Tyr Val

Glu

Leu

Asn

205

Gly

Glu

Tyr

Asn

Phe

285

Asn

Thr

Lys

Phe

Leu

45

Asn

Ser

Val

Tyr

Glu

His

190

Lys

Gln

Met

Pro

Asn

270

Leu

Val

Gln

Pro

Thr

30

Glu

Glu

Thr

Tyr

Trp
110

Gln

175

Gln

Gly

Pro

Thr

Ser

255

Tyr

Tyr

Phe

Lys

Gly

15

Asp

Trp

Lys

Ala

Tyr

95

Gly

Asp

160

Phe

Asp

Leu

Arg

Lys

240

Asp

Lys

Ser

Ser

Ser
320

Ala

Tyr

Ile

Phe

Tyr

80

Cys

Gln

Gln Ser Gly Pro Glu Leu Val Lys Pro Gly Ala

10

15
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330

Ser

Ile

Gly

Lys

65

Met

Ala

Gly

Val

Met

Tyr

50

Gly

Asp

Arg

Thr

Lys

His

35

Ile

Lys

Leu

Ser

Leu
115

Met

20

Trp

Asn

Ala

Ser

Ile

100

Val

Ser

Val

Pro

Thr

Ser

Tyr

Thr

<210> SEQ ID NO 329

<211> LENGTH:

<212> TYPE:
<213> ORGANISM: Mus

PRT

<400> SEQUENCE:

Glu

1

Ser

Ile

Gly

Lys

65

Met

Ala

Gly

Val Gln Leu

Val

Met

Tyr

50

Gly

Glu

Arg

Thr

Lys

His

Ile

Arg

Leu

Ser

Leu
115

Val

20

Trp

Asn

Val

Ser

Ile

100

Val

120

329

Val

5

Ser

Val

Pro

Thr

Ser

85

Tyr

Thr

<210> SEQ ID NO 330

<211> LENGTH:

<212> TYPE:
<213> ORGANISM: Mus

PRT

<400> SEQUENCE:

Glu
1

Ser

Ile

Gly

Lys

65

Met

Val Gln Leu

Val

Met

Tyr

Gly

Asp

Lys

His

35

Ile

Lys

Leu

Met

20

Trp

Asn

Ala

Ser

226

330

Gln

5

Ser

Val

Pro

Thr

Ser
85

Cys Lys Ala

Lys Gln Lys
40

Tyr Asn Asp
55

Leu Thr Ser
70

Leu Thr Ser

Tyr Tyr Asp

Val Ser Ser
120

musculus

Gln Ser Gly

Cys Lys Ala

Arg Gln Ala

Tyr Asn Asp
55

Ile Thr Ala
70

Leu Arg Ser

Tyr Tyr Asp

Val Ser Ser
120

musculus

Gln Ser Gly

Cys Lys Ala

Lys Gln Lys

40

Tyr Asn Asp
55

Leu Thr Ser
70

Leu Thr Ser

Ser

25

Pro

Asp

Asp

Glu

Ala
105

Ala

Ser

25

Pro

Asp

Asp

Glu

Ala
105

Pro

Ser

25

Pro

Asp

Asp

Glu

Gly

Gly

Thr

Lys

Gly

Pro

Glu

10

Gly

Gly

Thr

Lys

Asp

90

Pro

Glu
10

Gly

Gly

Thr

Lys

Gly
90

Phe

Gln

Glu

Ser

75

Ser

Phe

Val

Phe

Gln

Glu

Ser

75

Thr

Phe

Leu

Phe

Gln

Glu

Ser

75

Ser

Thr

Gly

Tyr

60

Ser

Ala

Ala

Lys

Thr

Gly

Tyr

60

Thr

Ala

Ala

Val

Thr

Gly

Tyr

Ser

Ala

Phe

Leu

45

Asn

Ser

Val

Tyr

Lys

Phe

Leu

45

Asn

Ser

Val

Tyr

Lys

Phe

Leu

45

Asn

Ser

Val

Thr

30

Glu

Glu

Thr

Tyr

Trp
110

Pro

Thr

30

Glu

Glu

Thr

Tyr

Trp
110

Pro

Thr

30

Glu

Glu

Thr

Tyr

Asp

Trp

Lys

Ala

Tyr

95

Gly

Gly

15

Asp

Trp

Lys

Ala

Tyr

95

Gly

Gly

15

Asp

Trp

Lys

Ala

Tyr
95

Tyr

Ile

Phe

Tyr

80

Cys

Gln

Ser

Tyr

Met

Phe

Tyr

80

Cys

Gln

Ala

Tyr

Ile

Phe

Tyr

80

Cys
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-continued

332

Ala Arg Ser Ile Tyr
100

Gly Thr Leu Val Thr
115

Ile Phe Pro Pro Ser
130

Val Cys Leu Leu Asn
145

Lys Val Asp Asn Ala
165

Glu Gln Asp Ser Lys
180

Leu Ser Lys Ala Asp
195

Thr His Gln Gly Leu
210

Glu Cys
225

<210> SEQ ID NO 331
<211> LENGTH: 447
<212> TYPE: PRT
<213> ORGANISM: Mus

<400> SEQUENCE: 331

Glu Val Gln Leu Val
1 5

Ser Val Lys Val Ser
20

Ile Met His Trp Val
35

Gly Tyr Ile Asn Pro
50

Lys Gly Arg Val Thr
65

Met Glu Leu Ser Ser
85

Ala Arg Ser Ile Tyr
100

Gly Thr Leu Val Thr
115

Phe Pro Leu Ala Pro
130

Leu Gly Cys Leu Val
145

Trp Asn Ser Gly Ala
165

Leu Gln Ser Ser Gly
180

Ser Ser Ser Leu Gly
195

Pro Ser Asn Thr Lys
210

Pro Cys Pro Pro Cys
225

Tyr Tyr Asp
Val Ser Ser
120

Asp Glu Gln
135

Asn Phe Tyr
150

Leu Gln Ser

Asp Ser Thr

Tyr Glu Lys
200

Ser Ser Pro
215

musculus

Gln Ser Gly

Cys Lys Ala

Arg Gln Ala
40

Tyr Asn Asp
55

Ile Thr Ala

Leu Arg Ser

Tyr Tyr Asp

Val Ser Ser

120

Cys Ser Arg
135

Lys Asp Tyr
150

Leu Thr Ser

Leu Tyr Ser

Thr Lys Thr
200

Val Asp Lys
215

Pro Ala Pro
230

Ala

105

Thr

Leu

Pro

Gly

Tyr

185

His

Val

Ala

Ser

25

Pro

Asp

Asp

Glu

Ala

105

Ala

Ser

Phe

Gly

Leu
185
Tyr

Arg

Glu

Pro

Val

Lys

Arg

Asn

170

Ser

Lys

Thr

Glu

10

Gly

Gly

Thr

Lys

Asp

90

Pro

Ser

Thr

Pro

Val

170

Ser

Thr

Val

Phe

Phe

Ala

Ser

Glu

155

Ser

Leu

Val

Lys

Val

Phe

Gln

Glu

Ser

75

Thr

Phe

Thr

Ser

Glu

155

His

Ser

Cys

Glu

Leu
235

Ala

Ala

Gly

140

Ala

Gln

Ser

Tyr

Ser
220

Lys

Thr

Gly

Tyr

60

Thr

Ala

Ala

Lys

Glu

140

Pro

Thr

Val

Asn

Ser
220

Gly

Tyr

Pro

125

Thr

Lys

Glu

Ser

Ala

205

Phe

Lys

Phe

Leu

45

Asn

Ser

Val

Tyr

Gly

125

Ser

Val

Phe

Val

Val
205

Lys

Gly

Trp

110

Ser

Ala

Val

Ser

Thr

190

Cys

Asn

Pro

Thr

30

Glu

Glu

Thr

Tyr

Trp

110

Pro

Thr

Thr

Pro

Thr

190

Asp

Tyr

Pro

Gly

Val

Ser

Gln

Val

175

Leu

Glu

Arg

Gly

Asp

Trp

Lys

Ala

Tyr

95

Gly

Ser

Ala

Val

Ala

175

Val

His

Gly

Ser

Gln

Phe

Val

Trp

160

Thr

Thr

Val

Gly

Ser

Tyr

Met

Phe

Tyr

80

Cys

Gln

Val

Ala

Ser

160

Val

Pro

Lys

Pro

Val
240
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-continued

334

Phe

Pro

Thr

305

Cys

Ser

Pro

Gly
385

Asp

Trp

Leu

Glu

Gln

Lys

290

Leu

Lys

Lys

Ser

Lys

370

Gln

Gly

Gln

Asn

Phe

Val

Phe

275

Pro

Thr

Val

Ala

Gln

355

Gly

Pro

Ser

Glu

His
435

Pro

Thr

260

Asn

Arg

Val

Ser

Lys

340

Glu

Phe

Glu

Phe

Gly

420

Tyr

Pro

245

Cys

Trp

Glu

Leu

Asn

325

Gly

Glu

Tyr

Asn

Phe

405

Asn

Thr

<210> SEQ ID NO 332

<211> LENGTH:

<212> TYPE:
<213> ORGANISM: Mus

PRT

<400> SEQUENCE:

Asp

1

Asp

Leu

Phe

Ser

65

Glu

Thr

<210>
<211>
<212>
<213>

<400>

Ile

Arg

Asn

Tyr

50

Gly

Asp

Phe

Gln

Val

Trp

35

Thr

Ser

Phe

Gly

Met

Ser

20

Tyr

Ser

Gly

Ala

Gly
100

PRT

SEQUENCE :

107

332

Thr

5

Ile

Gln

Arg

Thr

Thr
85

Gly

SEQ ID NO 333
LENGTH:
TYPE :
ORGANISM: Mus

324

333

Ala Lys Thr Thr Pro

1

5

Lys

Val

Tyr

Glu

His

310

Lys

Gln

Met

Pro

Asn

390

Leu

Val

Gln

musculus

Gln

Ser

Gln

Leu

Asp

70

Tyr

Thr

musculus

Pro

Val

Val

Gln

295

Gln

Gly

Pro

Thr

Ser

375

Tyr

Tyr

Phe

Lys

Ile

Cys

Lys

Leu

55

Tyr

Phe

Lys

Lys

Val

Asp

280

Phe

Asp

Leu

Arg

Lys

360

Asp

Lys

Ser

Ser

Ser
440

Thr

Arg

Pro

40

Ser

Ser

Cys

Leu

Asp

Asp

265

Gly

Asn

Trp

Pro

Glu

345

Asn

Ile

Thr

Arg

Cys

425

Leu

Ser

Ala

25

Asp

Gly

Leu

Gln

Glu
105

Thr

250

Val

Val

Ser

Leu

Ser

330

Pro

Gln

Ala

Thr

Leu

410

Ser

Ser

Ser

10

Ser

Gly

Val

Thr

Gln
90

Ile

Leu

Ser

Glu

Thr

Asn

315

Ser

Gln

Val

Val

Pro

395

Thr

Val

Leu

Leu

Gln

Thr

Pro

Ile

75

Gly

Lys

Met

Gln

Val

Tyr

300

Gly

Ile

Val

Ser

Glu

380

Pro

Val

Met

Ser

Ser

Asp

Phe

Ser

Tyr

Asp

Ile

Glu

His

285

Arg

Lys

Glu

Tyr

Leu

365

Trp

Val

Asp

His

Leu
445

Ala

Ile

Lys

45

Arg

Asn

Thr

Ser

Asp

270

Asn

Val

Glu

Lys

Thr

350

Thr

Glu

Leu

Lys

Glu

430

Gly

Ser

Ser

30

Leu

Phe

Leu

Leu

Arg

255

Pro

Ala

Val

Tyr

Thr

335

Leu

Cys

Ser

Asp

Ser

415

Ala

Lys

Leu

15

Asn

Leu

Ser

Glu

Pro
95

Thr

Glu

Lys

Ser

Lys

320

Ile

Pro

Leu

Asn

Ser

400

Arg

Leu

Gly

Tyr

Ile

Gly

Gln

80

Tyr

Pro Ser Val Tyr Pro Leu Ala Pro Gly Ser Ala

10

15
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-continued

336

Ala Gln Thr Asn Ser
20

Phe Pro Glu Pro Val
35

Gly Val His Thr Phe
50

Ser Ser Ser Val Thr
65

Thr Cys Asn Val Ala
85

Ile Val Pro Arg Asp
100

Glu Val Ser Ser Val
115

Thr Ile Thr Leu Thr
130

Lys Asp Asp Pro Glu
145

Val His Thr Ala Gln
165

Phe Arg Ser Val Ser
180

Gly Lys Glu Phe Lys
195

Ile Glu Lys Thr Ile
210

Val Tyr Thr Ile Pro
225

Ser Leu Thr Cys Met
245

Glu Trp Gln Trp Asn
260

Pro Ile Met Asp Thr
275

Val Gln Lys Ser Asn
290

Leu His Glu Gly Leu
305

Ser Pro Gly Lys

<210> SEQ ID NO 334
<211> LENGTH: 213
<212> TYPE: PRT
<213> ORGANISM: Mus

<400> SEQUENCE: 334

Asp Ile Gln Met Thr
1 5

Asp Arg Val Asn Ile
20

Leu Asn Trp Tyr Gln
35

Tyr Ser Thr Ser Arg
50

Met Val Thr
Thr Val Thr
40

Pro Ala Val
55

Val Pro Ser
70

His Pro Ala

Cys Gly Cys

Phe Ile Phe

120

Pro Lys Val
135

Val Gln Phe
150

Thr Gln Pro

Glu Leu Pro

Cys Arg Val

200

Ser Lys Thr
215

Pro Pro Lys
230

Ile Thr Asp

Gly Gln Pro

Asp Gly Ser
280

Trp Glu Ala
295

His Asn His
310

musculus

Gln Thr Thr

Ser Cys Arg

Gln Lys Pro
40

Leu Asn Ser
55

Leu

25

Trp

Leu

Ser

Ser

Lys

105

Pro

Thr

Ser

Arg

Ile

185

Asn

Lys

Glu

Phe

Ala

265

Tyr

Gly

His

Ser
Ala
25

Asp

Gly

Gly

Asn

Gln

Thr

Ser

90

Pro

Pro

Cys

Trp

Glu

170

Met

Ser

Gly

Gln

Phe

250

Glu

Phe

Asn

Thr

Ser
10
Ser

Gly

Val

Cys

Ser

Ser

Trp

75

Thr

Cys

Lys

Val

Phe

155

Glu

His

Ala

Arg

Met

235

Pro

Asn

Ile

Thr

Glu
315

Leu

Gln

Thr

Pro

Leu Val Lys

Gly

Asp

60

Pro

Lys

Ile

Pro

Val

140

Val

Gln

Gln

Ala

Pro

220

Ala

Glu

Tyr

Tyr

Phe

300

Lys

Ser

Asp

Val

Ser
60

Ser

45

Leu

Ser

Val

Cys

Lys

125

Val

Asp

Phe

Asp

Phe

205

Lys

Lys

Asp

Lys

Ser

285

Thr

Ser

Ala

Ile

Lys

45

Arg

30

Leu

Tyr

Glu

Asp

Thr

110

Asp

Asp

Asp

Asn

Trp

190

Pro

Ala

Asp

Ile

Asn

270

Lys

Cys

Leu

Ser

Ser

30

Leu

Phe

Gly

Ser

Thr

Thr

Lys

95

Val

Val

Ile

Val

Ser

175

Leu

Ala

Pro

Lys

Thr

255

Thr

Leu

Ser

Ser

Leu
15
Ser

Leu

Ser

Tyr

Ser

Leu

Val

80

Lys

Pro

Leu

Ser

Glu

160

Thr

Asn

Pro

Gln

Val

240

Val

Gln

Asn

Val

His
320

Gly

Tyr

Ile

Gly
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-continued

338

Ser

Glu

Phe

Thr

Ala

145

Ser

Thr

Cys

Asn

Gly

Asp

Gly

Val

Ser

130

Lys

Trp

Leu

Glu

Arg
210

Ser

Ile

Gly

Ser

115

Val

Trp

Thr

Thr

Ala

195

Asn

Gly

Ala

Gly

100

Ile

Val

Lys

Asp

Leu

180

Thr

Glu

Thr

Thr

85

Thr

Phe

Cys

Ile

Gln

165

Thr

His

Cys

<210> SEQ ID NO 335

<211> LENGTH:

<212> TYPE:
<213> ORGANISM: Mus

PRT

<400> SEQUENCE:

Glu Val Gln Leu

1

Ser

Ile

Gly

Lys

65

Met

Ala

Gly

Tyr

Leu

145

Trp

Leu

Ser

Ser

Val

Met

Tyr

50

Gly

Asp

Arg

Thr

Pro

130

Gly

Asn

Gln

Thr

Ser

Lys

His

35

Ile

Lys

Leu

Ser

Leu

115

Leu

Cys

Ser

Ser

Trp
195

Thr

Met

20

Trp

Asn

Ala

Ser

Ile

100

Val

Ala

Leu

Gly

Asp

180

Pro

Lys

444

335

Gln

5

Ser

Val

Pro

Thr

Ser

85

Tyr

Thr

Pro

Val

Ser

165

Leu

Ser

Val

Tyr

Lys

Pro

Phe

Asp

150

Asp

Lys

Lys

Tyr

Phe

Leu

Pro

Leu

135

Gly

Ser

Asp

Thr

Ser

Cys

Glu

Ser

120

Asn

Ser

Lys

Glu

Ser
200

musculus

Gln

Cys

Lys

Tyr

Leu

70

Leu

Tyr

Val

Gly

Lys

150

Leu

Tyr

Glu

Asp

Ser

Lys

Gln

Asn

55

Thr

Thr

Tyr

Ser

Ser

135

Gly

Ser

Thr

Thr

Lys

Gly

Ala

Lys

40

Asp

Ser

Ser

Asp

Ser

120

Ala

Tyr

Ser

Leu

Val
200

Lys

Leu

Gln

Leu

105

Ser

Asn

Glu

Asp

Tyr

185

Thr

Pro

Ser

25

Pro

Asp

Asp

Glu

Ala

105

Ala

Ala

Phe

Gly

Ser
185

Thr

Ile

Thr

Gln

90

Lys

Glu

Phe

Arg

Ser

170

Glu

Ser

Glu

10

Gly

Gly

Thr

Lys

Gly

90

Pro

Lys

Gln

Pro

Val
170
Ser

Cys

Val

Ile

Asp

Arg

Gln

Tyr

Gln

155

Thr

Arg

Pro

Leu

Phe

Gln

Glu

Ser

75

Ser

Phe

Thr

Thr

Glu

155

His

Ser

Asn

Pro

Ser

Ile

Thr

Leu

Pro

140

Asn

Tyr

His

Ile

Val

Thr

Gly

Tyr

60

Ser

Ala

Ala

Thr

Asn

140

Pro

Thr

Val

Val

Arg

Asn

Lys

Asp

Thr

125

Lys

Gly

Ser

Asn

Val
205

Lys

Phe

Leu

45

Asn

Ser

Val

Tyr

Pro

125

Ser

Val

Phe

Thr

Ala
205

Asp

Leu

His

Ala

110

Ser

Asp

Val

Met

Ser

190

Lys

Pro

Thr

30

Glu

Glu

Thr

Tyr

Trp

110

Pro

Met

Thr

Pro

Val
190

His

Cys

Ala

Pro

95

Ala

Gly

Ile

Leu

Ser

175

Tyr

Ser

Gly

15

Asp

Trp

Lys

Ala

Tyr

95

Gly

Ser

Val

Val

Ala
175
Pro

Pro

Gly

Gln

80

Thr

Pro

Gly

Asn

Asn

160

Ser

Thr

Phe

Ala

Tyr

Ile

Phe

Tyr

80

Cys

Gln

Val

Thr

Thr

160

Val

Ser

Ala

Cys
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-continued

340

210

Lys Pro Cys Ile Cys
225

Pro Pro Lys Pro Lys
245

Thr Cys Val Val Val
260

Ser Trp Phe Val Asp
275

Arg Glu Glu Gln Phe
290

Ile Met His Gln Asp
305

Asn Ser Ala Ala Phe
325

Lys Gly Arg Pro Lys
340

Glu Gln Met Ala Lys
355

Phe Phe Pro Glu Asp
370

Ala Glu Asn Tyr Lys
385

Tyr Phe Val Tyr Ser
405

Gly Asn Thr Phe Thr
420

His Thr Glu Lys Ser
435

<210> SEQ ID NO 336
<211> LENGTH: 108
<212> TYPE: PRT
<213> ORGANISM: Mus

<400> SEQUENCE: 336

Asp Ile Gln Met Thr
1 5

Asp Arg Val Thr Ile
20

Val Ala Trp Tyr Gln

Tyr Trp Ala Ser Thr
50

Ser Gly Ser Gly Thr
65

Glu Asp Phe Ala Thr
85

Thr Phe Gly Gly Gly
100

<210> SEQ ID NO 337
<211> LENGTH: 324
<212> TYPE: DNA
<213> ORGANISM: Mus

215

Thr Val Pro
230

Asp Val Leu

Asp Ile Ser

Asp Val Glu
280

Asn Ser Thr
295

Trp Leu Asn
310

Pro Ala Pro

Ala Pro Gln

Asp Lys Val
360

Ile Thr Val
375

Asn Thr Gln
390

Lys Leu Asn

Cys Ser Val

Leu Ser His
440

musculus

Gln Ser Pro

Thr Cys Lys

Gln Lys Pro
40

Arg His Thr
55

Asp Phe Thr
70

Tyr Tyr Cys

Thr Lys Val

musculus

Glu

Thr

Lys

265

Val

Phe

Gly

Ile

Val

345

Ser

Glu

Pro

Val

Leu

425

Ser

Ser

Ala

25

Gly

Gly

Leu

Gln

Glu
105

Val

Ile

250

Asp

His

Arg

Lys

Glu

330

Tyr

Leu

Trp

Ile

Gln

410

His

Pro

Ser

10

Ser

Lys

Val

Thr

Gln
90

Ile

Ser

235

Thr

Asp

Thr

Ser

Glu

315

Lys

Thr

Thr

Gln

Met

395

Lys

Glu

Gly

Leu

Gln

Ala

Pro

Ile
75

Tyr

Lys

220

Ser

Leu

Pro

Ala

Val

300

Phe

Thr

Ile

Cys

Trp

380

Asp

Ser

Gly

Lys

Ser

Asp

Pro

Ser

60

Ser

Ser

Arg

Val

Thr

Glu

Gln

285

Ser

Lys

Ile

Pro

Met

365

Asn

Thr

Asn

Leu

Ala

Val

Lys

45

Arg

Ser

Ser

Phe

Pro

Val

270

Thr

Glu

Cys

Ser

Pro

350

Ile

Gly

Asp

Trp

His
430

Ser

Phe

30

Leu

Phe

Leu

Tyr

Ile

Lys

255

Gln

Gln

Leu

Arg

Lys

335

Pro

Thr

Gln

Gly

Glu

415

Asn

Val

15

Thr

Leu

Ser

Gln

Pro
95

Phe

240

Val

Phe

Pro

Pro

Val

320

Thr

Lys

Asp

Pro

Ser

400

Ala

His

Gly

Ala

Ile

Gly

Pro
80

Leu



US 9,089,553 B2
341 342

-continued

<400> SEQUENCE: 337

gatatccaga tgacccagag cccgagcage ctgagegcega gegtgggega tegegtgacce 60
attacctgca aagcgagcca ggatgtgttt accgeggtgg cgtggtatca gcagaaaccyg 120
ggcaaagcge cgaaactgct gatttattgg gcgagcacce gecataccgg cgtgccgagt 180
cgetttageg gcageggcag cggcaccgat tttaccctga ccattagcag cctgcagecg 240
gaagattttyg cgacctatta ttgccagcag tatagcagcet atccgetgac ctttggegge 300
ggcaccaaag tggaaattaa acgt 324

<210> SEQ ID NO 338

<211> LENGTH: 119

<212> TYPE: PRT

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 338

Glu Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Phe Asn Ile Lys Asp Tyr
20 25 30

Tyr Met His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Ile
35 40 45

Gly Arg Ile Asp Pro Glu Asn Gly Asp Ile Ile Tyr Asp Pro Lys Phe
50 55 60

Gln Gly Arg Val Thr Met Thr Thr Asp Thr Ser Thr Ser Thr Ala Tyr
65 70 75 80

Met Glu Leu Arg Ser Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Tyr Asp Ala Gly Asp Pro Ala Trp Phe Thr Tyr Trp Gly Gln Gly
100 105 110

Thr Leu Val Thr Val Ser Ser
115

<210> SEQ ID NO 339

<211> LENGTH: 357

<212> TYPE: DNA

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 339

gaagtgcagce tggtgcagag cggcgcggaa gtgaaaaaac cgggcgegayg cgtgaaagtg 60
agctgcaaag cgagceggett taacattaaa gattattata tgcattgggt gegecaggeg 120
cegggecagyg gectggaatg gatceggecge attgateegg aaaacggega tattatttat 180
gatccgaaat ttcagggceg cgtgaccatg accaccgata ccagcaccag caccgegtat 240
atggaactge gcagectgeg cagcgatgat accgeggtgt attattgege gtatgatgeg 300
ggcgatcegg cgtggtttac ctattgggge cagggcacce tggtgacegt ctegage 357

<210> SEQ ID NO 340

<211> LENGTH: 1395

<212> TYPE: DNA

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 340

atggactgga cctggaggat cctcttettg gtggcagcag ccacaggagce ccactccgag 60

gtgcagetgg tgcagtcetgg ggctgaggtyg aagaagcectg ggtecteggt gaaggtetec 120

tgcaaggctt ctggttttac cttcaccgac tatattatge actgggtgeg tcaggcccct 180
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-continued
ggtcaaggge ttgagtggat gggctatatc aacccttata atgatgacac cgaatacaac 240
gagaagttca agggccgtgt cacgattacc gcggacaaat ccacgagcac agcectacatg 300
gagctgagea gectgegete tgaggacacg gecgtgtatt actgtgegeg ttegatttat 360
tactacgatg cccegtttge ttactgggge caagggacte tggtcacegt ctctagtgee 420
tccaccaagg gcccateggt cttcececectg gegecctget ccaggagcac ctcecgagage 480
acagcggece tgggetgect ggtcaaggac tacttcceeg aaccggtgac ggtgtegtgg 540
aactcaggceg ctctgaccag cggcgtgcac accttceccag ctgtectaca gtcectcagga 600
ctctactccee tcagcagegt ggtgacegtg cectccagea actteggcac ccagacctac 660
acctgcaacg tagatcacaa gcccagcaac accaaggtgg acaagacagt tgagcgcaaa 720
tgttgtgteg agtgeccace gtgcccagea ccacctgtgyg caggaccgte agtcttecte 780
ttccecccaa aacccaagga caccctcatg atctcccgga cceectgaggt cacgtgegtg 840
gtggtggacyg tgagccacga agaccccgag gtccagttca actggtacgt ggacggegtg 900
gaggtgcata atgccaagac aaagccacgg gaggagcagt tcaacagcac gttcegtgtg 960
gtcagcgtece tcaccgttgt gcaccaggac tggctgaacyg gcaaggagta caagtgcaag 1020
gtectccaaca aaggcctccee agcccccatce gagaaaacca tctccaaaac caaagggcag 1080
ccecgagaac cacaggtgta caccctgecce cecatcccggg aggagatgac caagaaccag 1140
gtcagcctga cctgectggt caaaggcettce taccccageg acatcgccgt ggagtgggag 1200
agcaatgggce agccggagaa caactacaag accacaccte ccatgctgga ctcecgacgge 1260
tcettettee tectacagcaa getcaccgtg gacaagagca ggtggcagca ggggaacgtce 1320
ttctcatget cecgtgatgca tgaggctctg cacaaccact acacgcagaa gagcctctcece 1380
ctgtctecgg gtaaa 1395

<210> SEQ I
<211> LENGT.
<212> TYPE:
<213> ORGAN

D NO 341
H: 213
PRT

ISM: Mus musculus

<400> SEQUENCE: 341

Asp Ile Gln
1

Asp Arg Val

Leu Asn Trp

Tyr Ser Thr
50

Ser Gly Ser
65

Glu Asp Phe

Phe Gly Gln

Ser Val Phe
115

Ala Ser Val
130

Val Gln Trp

Met Thr Gln Ser Pro

5

Thr Ile Thr Cys Arg

20

Tyr Gln Gln Lys Pro

40

Ser Arg Leu Asn Ser

55

Gly Thr Asp Phe Thr

70

Ala Thr Tyr Tyr Cys

85

Gly Thr Lys Val Glu

100

Ile Phe Pro Pro Ser

120

Val Cys Leu Leu Asn

135

Lys Val Asp Asn Ala

Ser

Ala

25

Gly

Gly

Leu

Gln

Ile
105
Asp

Asn

Leu

Ser

10

Ser

Lys

Val

Thr

Gln

90

Lys

Glu

Phe

Gln

Leu

Gln

Ala

Pro

Ile

75

Asp

Arg

Gln

Tyr

Ser

Ser Ala Ser
Asp Ile Ser
30

Pro Lys Leu
45

Ser Arg Phe
60

Ser Ser Leu

Ile Lys His

Thr Val Ala
110

Leu Lys Ser
125

Pro Arg Glu
140

Gly Asn Ser

Val Gly

15

Ser Tyr

Leu Ile

Ser Gly

Gln Pro
80

Pro Thr

95

Ala Pro

Gly Thr

Ala Lys

Gln Glu
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-continued
145 150 155 160
Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser
165 170 175
Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr Ala
180 185 190
Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser Phe
195 200 205
Asn Arg Gly Glu Cys
210
<210> SEQ ID NO 342
<211> LENGTH: 639
<212> TYPE: DNA
<213> ORGANISM: Mus musculus
<400> SEQUENCE: 342
gacatccaga tgacccagtce tccatcctcee ctgtctgcat ctgtaggtga cegtgtcacce 60
atcacttgce gcgcaagtca ggatattage agetatttaa attggtatca gcagaaacca 120
gggaaagccee ctaagctcct gatctattcet acttceegtt tgaatagtgg ggtcccatca 180
cgcettecagtyg gcagtggetce tgggacagat ttcactcteca ccatcagcag tctgcaacct 240
gaagattttyg caacttacta ctgtcaacag gatattaaac accctacgtt cggtcaaggce 300
accaaggtgg agatcaaacg tacggtggcet gecaccatctyg tcettecatcett cccgecatct 360
gatgagcagt tgaaatctgg aactgcctcet gttgtgtgece tgctgaataa cttctatccce 420
agagaggcca aagtacagtg gaaggtggat aacgccctece aatcgggtaa ctcccaggag 480
agtgtcacag agcaggacag caaggacagc acctacagec tcagcagcac cctgacgcetg 540
agcaaagcag actacgagaa acacaaagtc tacgcctgeg aagtcaccca tcagggectg 600
agctcgeceg tcacaaagag cttcaacagg ggagagtgt 639
<210> SEQ ID NO 343
<211> LENGTH: 235
<212> TYPE: PRT
<213> ORGANISM: Mus musculus
<400> SEQUENCE: 343
Met Asp Met Arg Val Pro Ala Gln Leu Leu Gly Leu Leu Leu Leu Trp
1 5 10 15
Leu Arg Gly Ala Arg Cys Asp Ile Gln Met Thr Gln Ser Pro Ser Ser
20 25 30
Leu Ser Ala Ser Val Gly Asp Arg Val Thr Ile Thr Cys Arg Ala Ser
35 40 45
Gln Asp Ile Ser Ser Tyr Leu Asn Trp Tyr Gln Gln Lys Pro Gly Lys
50 55 60
Ala Pro Lys Leu Leu Ile Tyr Ser Thr Ser Arg Leu Asn Ser Gly Val
65 70 75 80
Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr
85 90 95
Ile Ser Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln
100 105 110
Asp Ile Lys His Pro Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys
115 120 125
Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu

130

135

140
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348

Gln Leu Lys
145

Tyr Pro Arg

Ser Gly Asn

Thr Tyr Ser
195

Lys His Lys
210

Pro Val Thr
225

<210> SEQ I
<211> LENGT.
<212> TYPE:
<213> ORGAN

Ser Gly Thr Ala Ser
150

Glu Ala Lys Val Gln

165

Ser Gln Glu Ser Val

180

Leu Ser Ser Thr Leu

200

Val Tyr Ala Cys Glu

215

Lys Ser Phe Asn Arg
230

D NO 344
H: 705
DNA

ISM: Mus musculus

<400> SEQUENCE: 344

atggacatga

agatgtgaca

gtcaccatca

aaaccaggga

ccatcacget

caacctgaag

caaggcacca

ccatctgatg

tatcccagag

caggagagtg

acgctgagea

ggcctgaget

gggtgccege
tccagatgac
cttgcegege
aagccectaa
tcagtggcag
attttgcaac
aggtggagat
agcagttgaa
aggccaaagt
tcacagagca
aagcagacta

cgceegteac

<210> SEQ ID NO 345
<211> LENGTH: 446

<212> TYPE:
<213> ORGAN

PRT

tcagctectyg

ccagtceteca

aagtcaggat

getectgate

tggCtCtggg

ttactactgt

caaacgtacg

atctggaact

acagtggaag

ggacagcaag

cgagaaacac

aaagagctte

ISM: Mus musculus

<400> SEQUENCE: 345

Glu Val Gln
1

Ser Val Lys

Ile Met His
35

Gly Tyr Ile
50
Lys Gly Arg

Met Glu Leu

Ala Arg Ser

Leu Val Gln Ser Gly

5

Val Ser Cys Lys Ala

20

Trp Val Arg Gln Ala

40

Asn Pro Tyr Asn Asp

55

Val Thr Ile Thr Ala

70

Ser Ser Leu Arg Ser

85

Ile Tyr Tyr Tyr Asp

100

Val

Trp

Thr

185

Thr

Val

Gly

Val

Lys

170

Glu

Leu

Thr

Glu

Cys

155

Val

Gln

Ser

His

Cys
235

gggcetectge

tccteectgt

attagcagct

tattctactt

acagatttca

caacaggata

gtggctgcac

gectetgtty

gtggataacyg

gacagcacct

aaagtctacg

aacaggggag

Ala

Ser
25

Pro

Asp

Asp

Glu

Ala
105

Glu

10

Gly

Gly

Thr

Lys

Asp

90

Pro

Val

Phe

Gln

Glu

Ser

75

Thr

Phe

Leu Leu Asn

Asp Asn Ala

Asp Ser Lys

190

Lys Ala Asp
205

Gln Gly Leu
220

tgctgtgget
ctgcatctgt
atttaaattyg
ccegtttgaa
ctctcaccat
ttaaacaccc
catctgtett
tgtgcctget
ccctecaate
acagcctceag
cctgcegaagt

agtgt

Lys Lys Pro

Thr Phe Thr
30

Gly Leu Glu
45

Tyr Asn Glu
60

Thr Ser Thr

Ala Val Tyr

Ala Tyr Trp
110

Asn Phe
160

Leu Gln
175

Asp Ser

Tyr Glu

Ser Ser

gagaggtgec
aggtgaccgt
gtatcagcag
tagtggggtce
cagcagtctyg
tacgttcggt
catctteeeg
gaataacttc
gggtaactce
cagcaccctyg

cacccatcag

Gly Ser

Asp Tyr

Trp Met

Lys Phe

Ala Tyr

Tyr Cys

95

Gly Gln

60

120

180

240

300

360

420

480

540

600

660

705
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Gly

Phe

Leu

145

Trp

Leu

Ser

Pro

Glu

225

Leu

Glu

Gln

Lys

Leu

305

Lys

Lys

Ser

Lys

Gln

385

Gly

Gln

Asn

<210>
<211>
<212>
<213>
<400>
gaggtgcage tggtgcagte
tcctgcaagyg cttetggttt

cctggtcaayg ggcttgagtyg

aacgagaagt tcaagggccg

Thr

Pro

130

Gly

Asn

Gln

Ser

Ser

210

Cys

Phe

Val

Phe

Pro

290

Thr

Val

Thr

Arg

Gly

370

Pro

Ser

Gln

His

Leu

115

Leu

Cys

Ser

Ser

Asn

195

Asn

Pro

Pro

Thr

Asn

275

Arg

Val

Ser

Lys

Glu

355

Phe

Glu

Phe

Gly

Tyr
435

Val

Ala

Leu

Gly

Ser

180

Phe

Thr

Pro

Pro

Cys

260

Trp

Glu

Val

Asn

Gly

340

Glu

Tyr

Asn

Phe

Asn

420

Thr

SEQUENCE :

Thr

Pro

Val

Ala

165

Gly

Gly

Lys

Cys

Lys

245

Val

Tyr

Glu

His

Lys

325

Gln

Met

Pro

Asn

Leu

405

Val

Gln

SEQ ID NO 346
LENGTH:
TYPE: DNA
ORGANISM: Mus

1338

346

Val

Cys

Lys

150

Leu

Leu

Thr

Val

Pro

230

Pro

Val

Val

Gln

Gln

310

Gly

Pro

Thr

Ser

Tyr

390

Tyr

Phe

Lys

musculus

Ser

Ser

135

Asp

Thr

Tyr

Gln

Asp

215

Ala

Lys

Val

Asp

Phe

295

Asp

Leu

Arg

Lys

Asp

375

Lys

Ser

Ser

Ser

Ser

120

Arg

Tyr

Ser

Ser

Thr

200

Lys

Pro

Asp

Asp

Gly

280

Asn

Trp

Pro

Glu

Asn

360

Ile

Thr

Lys

Cys

Leu
440

tggggctgag

taccttcacc

gatgggctat

tgtcacgatt

Ala

Ser

Phe

Gly

Leu

185

Tyr

Thr

Pro

Thr

Val

265

Val

Ser

Leu

Ala

Pro

345

Gln

Ala

Thr

Leu

Ser

425

Ser

Ser

Thr

Pro

Val

170

Ser

Thr

Val

Val

Leu

250

Ser

Glu

Thr

Asn

Pro

330

Gln

Val

Val

Pro

Thr

410

Val

Leu

Thr

Ser

Glu

155

His

Ser

Cys

Glu

Ala

235

Met

His

Val

Phe

Gly

315

Ile

Val

Ser

Glu

Pro

395

Val

Met

Ser

gtgaagaagc

gactatatta

atcaaccctt

accgcggaca

Lys

Glu

140

Pro

Thr

Val

Asn

Arg

220

Gly

Ile

Glu

His

Arg

300

Lys

Glu

Tyr

Leu

Trp

380

Met

Asp

His

Pro

Gly

125

Ser

Val

Phe

Val

Val

205

Lys

Pro

Ser

Asp

Asn

285

Val

Glu

Lys

Thr

Thr

365

Glu

Leu

Lys

Glu

Gly
445

Pro

Thr

Thr

Pro

Thr

190

Asp

Cys

Ser

Arg

Pro

270

Ala

Val

Tyr

Thr

Leu

350

Cys

Ser

Asp

Ser

Ala

430

Lys

ctgggtecte

tgcactgggt

ataatgatga

aatccacgag

Ser

Ala

Val

Ala

175

Val

His

Cys

Val

Thr

255

Glu

Lys

Ser

Lys

Ile

335

Pro

Leu

Asn

Ser

Arg

415

Leu

ggtgaaggtce

gegtcaggece

caccgaatac

cacagcctac

Val

Ala

Ser

160

Val

Pro

Lys

Val

Phe

240

Pro

Val

Thr

Val

Cys

320

Ser

Pro

Val

Gly

Asp

400

Trp

His

60

120

180

240
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-continued
atggagctga gcagectgeg ctcectgaggac acggecegtgt attactgtge gegttcegatt 300
tattactacg atgcccegtt tgcttactgg ggccaaggga ctetggtcac cgtctctagt 360
gectecacca agggeccate ggtcettecce ctggegecct getccaggag cacctcecgag 420
agcacagcgg ccctgggetyg cctggtcaag gactacttece ccgaaccggt gacggtgteg 480
tggaactcag gcgctcectgac cagcggegtg cacaccttece cagetgtect acagtcectca 540
ggactctact ccctcagcag cgtggtgace gtgccctceca gcaacttegg cacccagacce 600
tacacctgca acgtagatca caagcccage aacaccaagyg tggacaagac agttgagcge 660
aaatgttgtg tcgagtgccce accgtgecca geaccacctyg tggcaggacce gtcagtette 720
ctetteccee caaaacccaa ggacacccte atgatctecee ggacccctga ggtcacgtge 780
gtggtggtygyg acgtgagcca cgaagacccce gaggtccagt tcaactggta cgtggacgge 840
gtggaggtge ataatgccaa gacaaagcca cgggaggagce agttcaacag cacgttcegt 900
gtggtcageyg tcectcaccgt tgtgcaccag gactggetga acggcaagga gtacaagtge 960
aaggtctcca acaaaggcct cccagecccece atcgagaaaa ccatctccaa aaccaaaggg 1020
cagceccgag aaccacaggt gtacaccctg cecccatcece gggaggagat gaccaagaac 1080
caggtcagcce tgacctgect ggtcaaaggce ttctacccca gecgacatcge cgtggagtgg 1140
gagagcaatyg ggcagccgga gaacaactac aagaccacac ctcccatget ggactccgac 1200
ggctecttet tectctacag caagctcacce gtggacaaga gcaggtggca gcaggggaac 1260
gtcttctecat gcteccecgtgat gcatgaggcet ctgcacaacc actacacgca gaagagcectce 1320
tcectgtete cgggtaaa 1338

<210> SEQ I
<211> LENGT.
<212> TYPE:
<213> ORGAN

D NO 347
H: 465
PRT

ISM: Mus musculus

<400> SEQUENCE: 347

Met Asp Trp
1

Ala His Ser
Pro Gly Ser
35

Thr Asp Tyr
50

Glu Trp Met
65

Glu Lys Phe

Thr Ala Tyr
Tyr Tyr Cys
115

Trp Gly Gln
130

Pro Ser Val
145

Thr Ala Ala

Thr Trp Arg Ile Leu

5

Glu Val Gln Leu Val

20

Ser Val Lys Val Ser

40

Ile Met His Trp Val

55

Gly Tyr Ile Asn Pro

Lys Gly Arg Val Thr

85

Met Glu Leu Ser Ser

100

Ala Arg Ser Ile Tyr

120

Gly Thr Leu Val Thr

135

Phe Pro Leu Ala Pro
150

Leu Gly Cys Leu Val

165

Phe

Gln

25

Cys

Arg

Tyr

Ile

Leu

105

Tyr

Val

Cys

Lys

Leu

10

Ser

Lys

Gln

Asn

Thr

90

Arg

Tyr

Ser

Ser

Asp
170

Val

Gly

Ala

Ala

Asp

Ala

Ser

Asp

Ser

Arg
155

Tyr

Ala Ala Ala
Ala Glu Val
30

Ser Gly Phe
45

Pro Gly Gln
60

Asp Thr Glu

Asp Lys Ser

Glu Asp Thr
110

Ala Pro Phe
125

Ala Ser Thr
140

Ser Thr Ser

Phe Pro Glu

Thr Gly
15

Lys Lys

Thr Phe

Gly Leu

Tyr Asn
80

Thr Ser
95

Ala Val

Ala Tyr

Lys Gly

Glu Ser

160

Pro Val
175
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Thr Val Ser
Pro Ala Val
195

Thr Val Pro
210

Asp His Lys
225

Cys Cys Val

Ser Val Phe

Arg Thr Pro

275

Pro Glu Val
290

Ala Lys Thr
305

Val Ser Val

Tyr Lys Cys

Thr Ile Ser

355

Leu Pro Pro
370

Cys Leu Val
385

Ser Asn Gly

Asp Ser Asp

Ser Arg Trp

435

Ala Leu His
450

Lys
465

<210> SEQ I
<211> LENGT.
<212> TYPE:

Trp Asn Ser Gly Ala

180

Leu Gln Ser Ser Gly

200

Ser Ser Asn Phe Gly

215

Pro Ser Asn Thr Lys
230

Glu Cys Pro Pro Cys

245

Leu Phe Pro Pro Lys

260

Glu Val Thr Cys Val

280

Gln Phe Asn Trp Tyr

295

Lys Pro Arg Glu Glu
310

Leu Thr Val Val His

325

Lys Val Ser Asn Lys

340

Lys Thr Lys Gly Gln

360

Ser Arg Glu Glu Met

375

Lys Gly Phe Tyr Pro
390

Gln Pro Glu Asn Asn

405

Gly Ser Phe Phe Leu

420

Gln Gln Gly Asn Val

440

Asn His Tyr Thr Gln

D NO 348
H: 1395
DNA

455

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 348

atggactgga

gtgcagctgg

tgcaaggett

ggtcaagggc

gagaagttca

gagctgagca

tactacgatg

cctggaggat

tgcagtctygg

ctggttttac

ttgagtggat

agggccgtgt

gectgegete

ccecegtttge

cctettetty

ggctgaggtg

cttcaccgac

gggctatatce

cacgattacc

tgaggacacg

ttactgggge

Leu

185

Leu

Thr

Val

Pro

Pro

265

Val

Val

Gln

Gln

Gly

345

Pro

Thr

Ser

Tyr

Tyr

425

Phe

Lys

Thr

Tyr

Gln

Asp

Ala

250

Lys

Val

Asp

Phe

Asp

330

Leu

Arg

Lys

Asp

Lys

410

Ser

Ser

Ser

Ser

Ser

Thr

Lys

235

Pro

Asp

Asp

Gly

Asn

315

Trp

Pro

Glu

Asn

Ile

395

Thr

Lys

Cys

Leu

gtggcagcag

aagaagcctyg

tatattatgc

aacccttata

gcggacaaat

gecgtgtatt

caagggactc

Gly Val His
190

Leu Ser Ser
205

Tyr Thr Cys
220

Thr Val Glu

Pro Val Ala

Thr Leu Met

270

Val Ser His
285

Val Glu Val
300

Ser Thr Phe

Leu Asn Gly

Ala Pro Ile
350

Pro Gln Val
365

Gln Val Ser
380

Ala Val Glu

Thr Pro Pro

Leu Thr Val
430

Ser Val Met
445

Ser Leu Ser
460

ccacaggage
ggtecteggt
actgggtgcg
atgatgacac
ccacgagcac
actgtgcgeyg

tggtcaccgt

Thr Phe

Val Val

Asn Val

Arg Lys

240

Gly Pro
255

Ile Ser

Glu Asp

His Asn

Arg Val
320

Lys Glu
335

Glu Lys

Tyr Thr

Leu Thr

Trp Glu
400

Met Leu
415

Asp Lys

His Glu

Pro Gly

ccacteccgag
gaaggtctce
tcaggecect
cgaatacaac
agcctacatg
ttcgatttat

ctctagtgee

60

120

180

240

300

360

420
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-continued
tccaccaagg gcccateggt cttcececectg gegecctget ccaggagcac ctcecgagage 480
acagcggece tgggetgect ggtcaaggac tacttcceeg aaccggtgac ggtgtegtgg 540
aactcaggceg ctctgaccag cggcgtgcac accttceccag ctgtectaca gtcectcagga 600
ctctactccee tcagcagegt ggtgacegtg cectccagea actteggcac ccagacctac 660
acctgcaacg tagatcacaa gcccagcaac accaaggtgg acaagacagt tgagcgcaaa 720
tgttgtgteg agtgeccace gtgcccagea ccacctgtgyg caggaccgte agtcttecte 780
ttccecccaa aacccaagga caccctcatg atctcccgga cceectgaggt cacgtgegtg 840
gtggtggacyg tgagccacga agaccccgag gtccagttca actggtacgt ggacggegtg 900
gaggtgcata atgccaagac aaagccacgg gaggagcagt tcaacagcac gttcegtgtg 960
gtcagcgtece tcaccgttgt gcaccaggac tggctgaacyg gcaaggagta caagtgcaag 1020
gtectccaaca aaggcctccee agcccccatce gagaaaacca tctccaaaac caaagggcag 1080
ccecgagaac cacaggtgta caccctgecce cecatcccggg aggagatgac caagaaccag 1140
gtcagcctga cctgectggt caaaggcettce taccccageg acatcgccgt ggagtgggag 1200
agcaatgggce agccggagaa caactacaag accacaccte ccatgctgga ctcecgacgge 1260
tcettettee tectacagcaa getcaccgtg gacaagagca ggtggcagca ggggaacgtce 1320
ttctcatget cecgtgatgca tgaggctctg cacaaccact acacgcagaa gagcctctcece 1380
ctgtctecgg gtaaa 1395
<210> SEQ ID NO 349
<211> LENGTH: 417
<212> TYPE: DNA
<213> ORGANISM: Mus musculus
<400> SEQUENCE: 349
atggaatgga tctggatatt tctcttecte ctgtcaggaa ctgcaggtgt ccactctgag 60
gtgcagetygyg tgcagtctgg ggctgaggtg aagaagectg ggtccteggt gaaggtctec 120
tgcaaggctt ctggttttac cttcaccgac tatattatge actgggtgeyg tcaggeccct 180
ggtcaaggge ttgagtggat gggctatatc aacccttata atgatgacac cgaatacaac 240
gagaagttca agggccgtgt cacgattacc gcggacaaat ccacgagcac agcectacatg 300
gagctgagea gectgegete tgaggacacg gecgtgtatt actgtgegeg ttegatttat 360
tactacgatg cccegtttge ttactgggge caagggacte tggtcacagt ctcgage 417

<210> SEQ I
<211> LENGT.
<212> TYPE:
<213> ORGAN

D NO 350
H: 218
PRT

ISM: Mus musculus

<400> SEQUENCE: 350

Asp Ile Val
1

Gln Arg Ala
Gly Thr Ser
35

Lys Leu Leu
50

Arg Phe Ser
65

Leu Thr Gln Ser Pro

5

Thr Ile Ala Cys Lys

20

Tyr Met Asn Trp Tyr

Ile Tyr Ala Ala Ser

55

Gly Thr Gly Ser Gly

70

Ala

Ala

25

Gln

Asn

Thr

Ser

10

Ser

Gln

Leu

Asp

Leu

Gln

Lys

Glu

Phe
75

Ala Val Ser
Ser Val Asp
30

Pro Gly Gln
45

Ser Glu Ile
60

Thr Leu Asn

Leu Gly

15

Tyr Asp

Pro Pro

Pro Ala

Ile His
80
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358

Pro Val Glu

Glu Asp Pro

Ala Asp Ala

115

Leu Thr Ser
130

Pro Lys Asp
145

Asn Gly Val

Tyr Ser Met

His Asn Ser
195

Ile Val Lys
210

<210> SEQ I
<211> LENGT.
<212> TYPE:
<213> ORGAN

Glu Glu Asp Ile Thr

85

Phe Thr Phe Gly Gly

100

Ala Pro Thr Val Ser

120

Gly Gly Ala Ser Val

135

Ile Asn Val Lys Trp
150

Leu Asn Ser Trp Thr

165

Ser Ser Thr Leu Thr

180

Tyr Thr Cys Glu Ala

200

Ser Phe Asn Arg Asn

D NO 351
H: 15
PRT

215

ISM: Mus musculus

<400> SEQUENCE: 351

Lys Ala Ser
1

<210> SEQ I
<211> LENGT.
<212> TYPE:
<213> ORGAN

Thr Tyr Tyr
90

Gly Thr Lys
105

Ile Phe Pro

Val Cys Phe

Lys Ile Asp
155

Asp Gln Asp
170

Leu Thr Lys
185

Thr His Lys

Glu Cys

Cys Gln Gln
Leu Glu Ile
110

Pro Ser Ser
125

Leu Asn Asn
140

Gly Ser Glu

Ser Lys Asp

Asp Glu Tyr
190

Thr Ser Thr
205

Ser Asn
95

Lys Arg

Glu Gln

Phe Tyr

Arg Gln

160

Ser Thr
175

Glu Arg

Ser Pro

Gln Ser Val Asp Tyr Asp Gly Thr Ser Tyr Met Asn

5

D NO 352
H: 7
PRT

ISM: Mus musculus

<400> SEQUENCE: 352

Ala Ala Ser
1

<210> SEQ I
<211> LENGT.
<212> TYPE:
<213> ORGAN

Asn Leu Glu Ser

D NO 353
H: 9
PRT

ISM: Mus musculus

<400> SEQUENCE: 353

Gln Gln Ser
1

<210> SEQ I
<211> LENGT.
<212> TYPE:
<213> ORGAN

10

Asn Glu Asp Pro Phe Thr

5
D NO 354
H: 657

DNA

ISM: Mus musculus

<400> SEQUENCE: 354

gacattgtgt

atcgectgea

caacagaaac

gagatcccag

cectgtggagg

acgttecggag

tgacccagte

aggccageca

caggacagcc

ccaggtttag

aggaggatat

gggggaccaa

tccagettet

aagtgttgat

acccaaactce

tggcactggg

cacaacctat

gttggaaata

ttggetgtgt

tatgatggta

ctcatctatg

tctgggacag

tactgtcage

aaacgggcetyg

ctctagggea

ctagttatat

ctgcatccaa

acttcaccct

aaagtaatga

atgctgcace

15

gagggccace

gaattggtac

tctagaatct

caacatccat

ggatcegtte

aactgtatcc

60

120

180

240

300

360
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360

atcttececac
aacaacttct
aatggegtcc
agcaccctca
actcacaaga
<210> SEQ I
<211> LENGT.

<212> TYPE:
<213> ORGAN

catccagtga
accccaaaga
tgaacagttg
cgttgaccaa
catcaacttce
D NO 355

H: 238
PRT

gcagttaaca

catcaatgtc

gactgatcag

ggacgagtat

acccattgte

ISM: Mus musculus

<400> SEQUENCE: 355

Met Glu Thr
1

Gly Ser Thr
Val Ser Leu
35

Val Asp Tyr
50

Gly Gln Pro
65

Glu Ile Pro

Leu Asn Ile

Gln Gln Ser

115

Glu Ile Lys
130

Ser Ser Glu
145

Asn Asn Phe

Ser Glu Arg

Lys Asp Ser
195

Glu Tyr Glu
210

Ser Thr Ser
225

<210> SEQ I
<211> LENGT.
<212> TYPE:
<213> ORGAN

Asp Thr Ile Leu Leu

5

Gly Asp Ile Val Leu

20

Gly Gln Arg Ala Thr

40

Asp Gly Thr Ser Tyr

55

Pro Lys Leu Leu Ile

70

Ala Arg Phe Ser Gly

His Pro Val Glu Glu

100

Asn Glu Asp Pro Phe

120

Arg Ala Asp Ala Ala

135

Gln Leu Thr Ser Gly
150

Tyr Pro Lys Asp Ile

165

Gln Asn Gly Val Leu

180

Thr Tyr Ser Met Ser

200

Arg His Asn Ser Tyr

215

Pro Ile Val Lys Ser
230

D NO 356
H: 717
DNA

ISM: Mus musculus

<400> SEQUENCE: 356

atggagacag

gacattgtgt

atcgectgea

caacagaaac

acacaatcct

tgacccagte

aggccageca

caggacagcc

gctatgggtg

tccagettet

aagtgttgat

acccaaactce

tctggaggtg

aagtggaaga

gacagcaaag

gaacgacata

aagagcttca

Trp

Thr

25

Ile

Met

Tyr

Thr

Glu

105

Thr

Pro

Gly

Asn

Asn

185

Ser

Thr

Phe

Val

10

Gln

Ala

Asn

Ala

Gly

Asp

Phe

Thr

Ala

Val

170

Ser

Thr

Cys

Asn

Leu

Ser

Cys

Trp

Ala

75

Ser

Ile

Gly

Val

Ser

155

Lys

Trp

Leu

Glu

Arg
235

ctgetgetet

ttggetgtgt

tatgatggta

ctcatctatg

cctcagtegt gtgettetty
ttgatggcag tgaacgacaa
acagcaccta cagcatgage
acagctatac ctgtgaggec

acaggaatga gtgttag

Leu Leu Trp Val Pro
15

Pro Ala Ser Leu Ala
30

Lys Ala Ser Gln Ser
45

Tyr Gln Gln Lys Pro
60

Ser Asn Leu Glu Ser
80

Gly Thr Asp Phe Thr
95

Thr Thr Tyr Tyr Cys
110

Gly Gly Thr Lys Leu
125

Ser Ile Phe Pro Pro
140

Val Val Cys Phe Leu
160

Trp Lys Ile Asp Gly
175

Thr Asp Gln Asp Ser
190

Thr Leu Thr Lys Asp
205

Ala Thr His Lys Thr
220

Asn Glu Cys

gggttecagg ctccactggt
ctctagggca gagggccace
ctagttatat gaattggtac

ctgcatccaa tctagaatct

420

480

540

600

657

60

120

180

240
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gagatcccag ccaggtttag tggcactggg tctgggacag acttcaccct caacatccat 300
cctgtggagg aggaggatat cacaacctat tactgtcage aaagtaatga ggatccgttce 360
acgttcggag gggggaccaa gttggaaata aaacgggctg atgctgcacc aactgtatcce 420
atcttcccac catccagtga gcagttaaca tctggaggtg cctcagtcegt gtgettettg 480
aacaacttct accccaaaga catcaatgtc aagtggaaga ttgatggcag tgaacgacaa 540
aatggcgtcc tgaacagttg gactgatcag gacagcaaag acagcaccta cagcatgagc 600
agcaccctca cgttgaccaa ggacgagtat gaacgacata acagctatac ctgtgaggcc 660
actcacaaga catcaacttc acccattgtc aagagcttca acaggaatga gtgttag 717

<210> SEQ I
<211> LENGT.
<212> TYPE:
<213> ORGAN

D NO 357
H: 442
PRT

ISM: Mus musculus

<400> SEQUENCE: 357

Gln Val Gln
1

Ser Val Lys
Trp Met Asn
35

Gly Met Ile
50

Lys Asp Lys
65

Met His Leu

Ala Arg Ser

Ser Val Thr
115

Leu Ala Pro
130

Cys Leu Val
145

Ser Gly Ser

Ser Asp Leu

Trp Pro Ser
195

Thr Lys Val
210

Cys Ile Cys
225

Lys Pro Lys

Val Val Val

Phe Val Asp
275

Leu Gln Gln Pro Gly

5

Leu Ser Cys Lys Ala

20

Trp Val Lys Gln Arg

40

His Pro Ser Ala Ser

55

Ala Thr Leu Thr Leu

70

Ser Gly Pro Thr Ser

85

Gly Glu Trp Gly Ser

100

Val Ser Ser Ala Lys

120

Gly Ser Ala Ala Gln

135

Lys Gly Tyr Phe Pro
150

Leu Ser Ser Gly Val

165

Tyr Thr Leu Ser Ser

180

Glu Thr Val Thr Cys

200

Asp Lys Lys Ile Val

215

Thr Val Pro Glu Val
230

Asp Val Leu Thr Ile

245

Asp Ile Ser Lys Asp

260

Asp Val Glu Val His

280

Thr

Ser

25

Pro

Glu

Asp

Val

Met

105

Thr

Thr

Glu

His

Ser

185

Asn

Pro

Ser

Thr

Asp

265

Thr

Glu

10

Gly

Gly

Ile

Lys

Asp

90

Asp

Thr

Asn

Pro

Thr

170

Val

Val

Arg

Ser

Leu
250

Pro

Ala

Leu

Tyr

Gln

Arg

Ser

75

Ser

Tyr

Pro

Ser

Val

155

Phe

Thr

Ala

Asp

Val

235

Thr

Glu

Gln

Val Arg Pro
Ile Phe Thr
30

Gly Leu Glu
45

Leu Asp Gln
60

Ser Ser Thr

Ala Val Tyr

Trp Gly Gln

110

Pro Ser Val
125

Met Val Thr
140

Thr Val Thr

Pro Ala Val

Val Pro Ser
190

His Pro Ala
205

Cys Gly Cys
220

Phe Ile Phe

Pro Lys Val

Val Gln Phe
270

Thr Gln Pro
285

Gly Thr
15

Thr Tyr

Trp Ile

Lys Phe

Ala Tyr
80

Tyr Cys
95

Gly Thr

Tyr Pro

Leu Gly

Trp Asn
160

Leu Gln
175

Ser Thr

Ser Ser

Lys Pro

Pro Pro
240

Thr Cys
255

Ser Trp

Arg Glu
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-continued

364

Glu Gln Phe Asn Ser Thr Phe Arg Ser Val Ser Glu Leu Pro Ile Met
290 295 300

His Gln Asp Trp Leu Asn Gly Lys Glu Phe Lys Cys Arg Val Asn Ser
305 310 315 320

Ala Ala Phe Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Thr Lys Gly
325 330 335

Arg Pro Lys Ala Pro Gln Val Tyr Thr Ile Pro Pro Pro Lys Glu Gln
340 345 350

Met Ala Lys Asp Lys Val Ser Leu Thr Cys Met Ile Thr Asp Phe Phe
355 360 365

Pro Glu Asp Ile Thr Val Glu Trp Gln Trp Asn Gly Gln Pro Ala Glu
370 375 380

Asn Tyr Lys Asn Thr Gln Pro Ile Met Asp Thr Asp Gly Ser Tyr Phe
385 390 395 400

Ile Tyr Ser Lys Leu Asn Val Gln Lys Ser Asn Trp Glu Ala Gly Asn
405 410 415

Thr Phe Thr Cys Ser Val Leu His Glu Gly Leu His Asn His His Thr
420 425 430

Glu Lys Ser Leu Ser His Ser Pro Gly Lys
435 440

<210> SEQ ID NO 358

<211> LENGTH: 5

<212> TYPE: PRT

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 358
Thr Tyr Trp Met Asn

1 5

<210> SEQ ID NO 359

<211> LENGTH: 17

<212> TYPE: PRT

<213> ORGANISM: Mus musculus
<400> SEQUENCE: 359

Met Ile His Pro Ser Ala Ser Glu Ile Arg Leu Asp Gln Lys Phe Lys
1 5 10 15

Asp

<210> SEQ ID NO 360

<211> LENGTH: 9

<212> TYPE: PRT

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 360

Ser Gly Glu Trp Gly Ser Met Asp Tyr

1 5

<210> SEQ ID NO 361

<211> LENGTH: 1329

<212> TYPE: DNA

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 361

caggtccaac tacagcagcc tgggactgag ctggtgagge ctggaacttc agtgaagttg 60

tcctgtaagg cttetggeta catcttcace acctactgga tgaactgggt gaaacagagg 120

cctggacaag gecttgagtg gattggeatg attcatectt cegcaagtga aattaggttg 180
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gatcagaaat tcaaggacaa ggccacattg actcttgaca aatcctccag cacagcctat 240
atgcacctca gcggeccgac atctgtggat tetgeggtet attactgtge aagatcaggg 300
gaatgggggt ctatggacta ctggggtcaa ggaacctcag tcaccgtctce ctcagccaaa 360
acgacaccce catctgtcecta tccactggece cectggatcetyg ctgeccaaac taactccatg 420
gtgaccctygyg gatgectggt caagggctat ttccectgage cagtgacagt gacctggaac 480
tctggatccee tgtccagegg tgtgcacacce tteccagetyg tectgcagte tgacctctac 540
actctgagca gctcagtgac tgtccectece agecacctgge ccagcgagac cgtcacctge 600
aacgttgcce acceggecag cagcaccaag gtggacaaga aaattgtgec cagggattgt 660
ggttgtaage cttgcatatg tacagtccca gaagtatcat ctgtcttcat cttecccccca 720
aagcccaagg atgtgcetcac cattactetg actcectaagyg tcacgtgtgt tgtggtagac 780
atcagcaagg atgatcccga ggtccagttce agetggtttyg tagatgatgt ggaggtgcac 840
acagctcaga cgcaaccccg ggaggagcag ttcaacagea ctttecgete agtcagtgaa 900
cttececatca tgcaccagga ctggctcaat ggcaaggagt tcaaatgcag ggtcaacagt 960
gecagcetttee ctgeccccat cgagaaaacce atctccaaaa ccaaaggcag accgaagget 1020
ccacaggtgt acaccattcc acctcccaag gagcagatgg ccaaggataa agtcagtctg 1080
acctgcatga taacagactt cttccctgaa gacattactg tggagtggca gtggaatggg 1140
cagccagcegg agaactacaa gaacactcag cccatcatgg acacagatgg ctcettactte 1200
atctacagca agctcaatgt gcagaagagc aactgggagg caggaaatac tttcacctgc 1260
tctgtgttac atgagggcct gcacaaccac catactgaga agagcctcte ccactctect 1320
ggtaaatga 1329

<210> SEQ I
<211> LENGT.
<212> TYPE:
<213> ORGAN

D NO 362
H: 461
PRT

ISM: Mus musculus

<400> SEQUENCE: 362

Met Gly Trp
1

Val His Ser
Pro Gly Thr
35

Thr Thr Tyr
50

Glu Trp Ile
65

Gln Lys Phe

Thr Ala Tyr

Tyr Tyr Cys

115

Gln Gly Thr
130

Val Tyr Pro
145

Thr Leu Gly

Ser Ser Ile Ile Leu

5

Gln Val Gln Leu Gln

20

Ser Val Lys Leu Ser

40

Trp Met Asn Trp Val

Gly Met Ile His Pro

70

Lys Asp Lys Ala Thr

85

Met His Leu Ser Gly

100

Ala Arg Ser Gly Glu

120

Ser Val Thr Val Ser

135

Leu Ala Pro Gly Ser
150

Cys Leu Val Lys Gly

Phe

Gln

25

Cys

Lys

Ser

Leu

Pro

105

Trp

Ser

Ala

Tyr

Leu

10

Pro

Lys

Gln

Ala

Thr

90

Thr

Gly

Ala

Ala

Phe

Val

Gly

Ala

Arg

Ser

75

Leu

Ser

Ser

Lys

Gln

155

Pro

Ala Thr Ala

Thr Glu Leu
30

Ser Gly Tyr
45

Pro Gly Gln
60

Glu Ile Arg

Asp Lys Ser

Val Asp Ser
110

Met Asp Tyr
125

Thr Thr Pro
140

Thr Asn Ser

Glu Pro Val

Thr Gly
15

Val Arg

Ile Phe

Gly Leu

Leu Asp

80

Ser Ser
95

Ala Val

Trp Gly

Pro Ser

Met Val

160

Thr Val
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Thr

Ser
Ala
225

Cys

Phe

Phe
Pro
305

Pro

Thr

Lys

Asp

385

Pro

Ser

Ala

Trp

Leu

Ser

210

Ser

Lys

Pro

Thr

Ser

290

Arg

Ile

Asn

Lys

Glu

370

Phe

Ala

Tyr

Gly

His
450

Asn

Gln

195

Thr

Ser

Pro

Pro

Cys

275

Trp

Glu

Met

Ser

Gly

355

Gln

Phe

Glu

Phe

Asn

435

Thr

165

Ser Gly Ser Leu Ser

180

Ser Asp Leu Tyr Thr

200

Trp Pro Ser Glu Thr

215

Thr Lys Val Asp Lys
230

Cys Ile Cys Thr Val

245

Lys Pro Lys Asp Val

260

Val Val Val Asp Ile

280

Phe Val Asp Asp Val

295

Glu Gln Phe Asn Ser
310

His Gln Asp Trp Leu

325

Ala Ala Phe Pro Ala

340

Arg Pro Lys Ala Pro

360

Met Ala Lys Asp Lys

375

Pro Glu Asp Ile Thr
390

Asn Tyr Lys Asn Thr

405

Ile Tyr Ser Lys Leu

420

Thr Phe Thr Cys Ser

440

Glu Lys Ser Leu Ser

<210> SEQ ID NO 363
<211> LENGTH: 1386
<212> TYPE: DNA

<213> ORGANISM: Mus

<400> SEQUENCE: 363

atgggatgga

gtccaactac

tgtaaggett

ggacaaggce

cagaaattca

caccteageg

tgggggtcta

acaccccecat

gcetetatcat

agcagectygg

ctggctacat

ttgagtggat

aggacaaggc

geccgacate

tggactactg

ctgtctatce

455

musculus

cctettetty

gactgagctyg

cttcaccacc

tggcatgatt

cacattgact

tgtggattet

gggtcaagga

actggccect

Ser

185

Leu

Val

Lys

Pro

Leu

265

Ser

Glu

Thr

Asn

Pro

345

Gln

Val

Val

Gln

Asn

425

Val

His

170

Gly

Ser

Thr

Ile

Glu

250

Thr

Lys

Val

Phe

Gly

330

Ile

Val

Ser

Glu

Pro

410

Val

Leu

Ser

Val

Ser

Cys

Val

235

Val

Ile

Asp

His

Arg

315

Lys

Glu

Tyr

Leu

Trp

395

Ile

Gln

His

Pro

gtagcaacag

gtgaggcctg

tactggatga

catcctteeg

cttgacaaat

geggtetatt

acctcagtca

ggatctgetyg

His

Ser

Asn

220

Pro

Ser

Thr

Asp

Thr

300

Ser

Glu

Lys

Thr

Thr

380

Gln

Met

Lys

Glu

Gly
460

Thr

Val

205

Val

Arg

Ser

Leu

Pro

285

Ala

Val

Phe

Thr

Ile

365

Cys

Trp

Asp

Ser

Gly

445

Lys

Phe

190

Thr

Ala

Asp

Val

Thr

270

Glu

Gln

Ser

Lys

Ile

350

Pro

Met

Asn

Thr

Asn

430

Leu

ctacaggtgt

gaacttcagt

actgggtgaa

caagtgaaat

cctecageac

actgtgcaag

cegtetecte

cccaaactaa

175

Pro Ala

Val Pro

His Pro

Cys Gly

240

Phe Ile
255

Pro Lys

Val Gln

Thr Gln

Glu Leu
320

Cys Arg
335

Ser Lys

Pro Pro

Ile Thr

Gly Gln
400

Asp Gly
415

Trp Glu

His Asn

ccacteccag
gaagttgtce
acagaggect
taggttggat
agcctatatg
atcaggggaa
agccaaaacg

ctccatggty

60

120

180

240

300

360

420

480
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accctgggat gectggtcaa gggctattte cctgagecag tgacagtgac ctggaactct 540
ggatcccetgt ccageggtgt gcacacctte ccagetgtee tgcagtctga cctctacact 600
ctgagcaget cagtgactgt cccctecage acctggcecca gcegagaccgt cacctgcaac 660
gttgcccace cggccagcag caccaaggtg gacaagaaaa ttgtgcccag ggattgtggt 720
tgtaagcctt gcatatgtac agtcccagaa gtatcatctyg tcettcatcett ccccccaaag 780
cccaaggatg tgctcaccat tactctgact cctaaggtca cgtgtgttgt ggtagacate 840
agcaaggatg atcccgaggt ccagttcage tggtttgtag atgatgtgga ggtgcacaca 900
gctcagacge aaccccggga ggagcagttc aacagcactt tecgctcagt cagtgaactt 960
cccatcatge accaggactg gctcaatgge aaggagttca aatgcagggt caacagtgca 1020
gettteceetyg cecccatcga gaaaaccatce tccaaaacca aaggcagacc gaaggctceca 1080
caggtgtaca ccattccacc tcccaaggag cagatggcca aggataaagt cagtctgacc 1140
tgcatgataa cagacttctt ccctgaagac attactgtgg agtggcagtg gaatgggcag 1200
ccagcggaga actacaagaa cactcagccce atcatggaca cagatggctce ttacttcatce 1260
tacagcaagc tcaatgtgca gaagagcaac tgggaggcag gaaatacttt cacctgctct 1320
gtgttacatg agggcctgca caaccaccat actgagaaga gcctctccca ctectectggt 1380
aaatga 1386
<210> SEQ ID NO 364
<211> LENGTH: 106
<212> TYPE: PRT
<213> ORGANISM: Mus musculus
<400> SEQUENCE: 364
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
1 5 10 15
Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Asp Ile Ser Ser Tyr
20 25 30
Leu Asn Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile
35 40 45
Tyr Ser Thr Ser Arg Leu Asn Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80
Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Asp Ile Lys His Pro Thr
85 90 95
Phe Gly Gln Gly Thr Lys Val Glu Ile Lys
100 105
<210> SEQ ID NO 365
<211> LENGTH: 318
<212> TYPE: DNA
<213> ORGANISM: Mus musculus
<400> SEQUENCE: 365
gacatccaga tgacccagtce tccatcctcee ctgtctgcat ctgtaggtga cegtgtcacce 60
atcacttgce gcgcaagtca ggatattage agetatttaa attggtatca gcagaaacca 120
gggaaagccee ctaagctcct gatctattcet acttceegtt tgaatagtgg ggtcccatca 180
cgcettecagtyg gcagtggetce tgggacagat ttcactcteca ccatcagcag tctgcaacct 240
gaagattttyg caacttacta ctgtcaacag gatattaaac accctacgtt cggtcaaggce 300
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372

-continued
accaaggtgg agatcaaa 318
<210> SEQ ID NO 366
<211> LENGTH: 120
<212> TYPE: PRT
<213> ORGANISM: Mus musculus
<400> SEQUENCE: 366
Glu Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ser
1 5 10 15
Ser Val Lys Val Ser Cys Lys Ala Ser Gly Phe Thr Phe Thr Asp Tyr
20 25 30
Ile Met His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45
Gly Tyr Ile Asn Pro Tyr Asn Asp Asp Thr Glu Tyr Asn Glu Lys Phe
50 55 60
Lys Gly Arg Val Thr Ile Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr
65 70 75 80
Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95
Ala Arg Ser Ile Tyr Tyr Tyr Asp Ala Pro Phe Ala Tyr Trp Gly Gln
100 105 110
Gly Thr Leu Val Thr Val Ser Ser
115 120
<210> SEQ ID NO 367
<211> LENGTH: 360
<212> TYPE: DNA
<213> ORGANISM: Mus musculus
<400> SEQUENCE: 367
gaggtgcage tggtgcagte tggggctgag gtgaagaage ctgggtectce ggtgaaggtce 60
tcctgcaagg cttetggttt taccttcacce gactatatta tgcactgggt gegtcaggece 120
cctggtcaag ggcttgagtyg gatgggetat atcaaccctt ataatgatga caccgaatac 180
aacgagaagt tcaagggccg tgtcacgatt accgcggaca aatccacgag cacagcectac 240
atggagctga gcagectgeg ctcectgaggac acggecegtgt attactgtge gegttcegatt 300
tattactacg atgcccegtt tgcttactgg ggccaaggga ctetggtcac cgtctctagt 360
<210> SEQ ID NO 368
<211> LENGTH: 108
<212> TYPE: PRT
<213> ORGANISM: Mus musculus
<400> SEQUENCE: 368
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
1 5 10 15
Asp Arg Val Thr Ile Thr Cys Lys Ala Ser Gln Asp Val Phe Thr Ala
20 25 30
Val Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile
35 40 45
Tyr Trp Ala Ser Thr Arg His Thr Gly Val Pro Ser Arg Phe Ser Gly
50 55 60
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80
Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Tyr Ser Ser Tyr Pro Leu
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-continued
85 90 95

Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys Arg

100 105
<210> SEQ ID NO 369
<211> LENGTH: 324
<212> TYPE: DNA
<213> ORGANISM: Mus musculus
<400> SEQUENCE: 369
gatatccaga tgacccagag cccgagcage ctgagegcega gegtgggega tegegtgacce 60
attacctgca aagcgagcca ggatgtgttt accgeggtgg cgtggtatca gcagaaaccyg 120
ggcaaagcge cgaaactgct gatttattgg gcgagcacce gecataccgg cgtgccgagt 180
cgetttageg gcageggcag cggcaccgat tttaccctga ccattagcag cctgcagecg 240
gaagattttyg cgacctatta ttgccagcag tatagcagcet atccgetgac ctttggegge 300
ggcaccaaag tggaaattaa acgt 324
<210> SEQ ID NO 370
<211> LENGTH: 119
<212> TYPE: PRT
<213> ORGANISM: Mus musculus
<400> SEQUENCE: 370
Glu Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15
Ser Val Lys Val Ser Cys Lys Ala Ser Gly Phe Asn Ile Lys Asp Tyr

20 25 30
Tyr Met His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Ile

35 40 45
Gly Arg Ile Asp Pro Glu Asn Gly Asp Ile Ile Tyr Asp Pro Lys Phe
50 55 60
Gln Gly Arg Val Thr Met Thr Thr Asp Thr Ser Thr Ser Thr Ala Tyr
65 70 75 80
Met Glu Leu Arg Ser Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Tyr Asp Ala Gly Asp Pro Ala Trp Phe Thr Tyr Trp Gly Gln Gly

100 105 110
Thr Leu Val Thr Val Ser Ser

115

<210> SEQ ID NO 371
<211> LENGTH: 357
<212> TYPE: DNA
<213> ORGANISM: Mus musculus
<400> SEQUENCE: 371
gaagtgcage tggtgcagag cggcgcggaa gtgaaaaaac cgggcgcegag cgtgaaagtg 60
agctgcaaag cgagceggett taacattaaa gattattata tgcattgggt gcgecaggeg 120
cegggecagg gectggaatg gatcggecge attgatcegg aaaacggcega tattatttat 180
gatccgaaat ttcagggccg cgtgaccatg accaccgata ccagcaccag caccgcegtat 240
atggaactgc gcagectgceg cagcgatgat accgeggtgt attattgege gtatgatgeg 300
ggcgatcegyg cgtggtttac ctattgggge cagggcacce tggtgaccgt ctegage 357

<210> SEQ I

D NO 372
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<211> LENGTH: 108
<212> TYPE: PRT
<213> ORGANISM: Mus musculus
<400> SEQUENCE: 372
Asp Ile Gln Leu Thr Gln Ser Pro Ser Phe Leu Ser Ala Ser Val Gly
1 5 10 15
Asp Arg Val Thr Ile Thr Cys Ser Val Ser Ser Ser Ile Ser Ser Ser

20 25 30
Asn Leu His Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu

35 40 45
Ile Tyr Gly Thr Ser Asn Leu Ala Ser Gly Val Pro Ser Arg Phe Ser
50 55 60
Gly Ser Gly Ser Gly Thr Glu Phe Thr Leu Thr Ile Ser Ser Leu Gln
65 70 75 80
Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Trp Thr Thr Thr Tyr
85 90 95

Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys Arg

100 105
<210> SEQ ID NO 373
<211> LENGTH: 324
<212> TYPE: DNA
<213> ORGANISM: Mus musculus
<400> SEQUENCE: 373
gatattcage tgacccagag cccgagettt ctgagegcega gegtgggega tegegtgacce 60
attacctgca gcgtgagcag cagcattage agcagcaacce tgcattggta tcagcagaaa 120
ccgggcaaag cgccgaaact getgatttat ggcaccagea acctggcegag cggegtgcecg 180
agccgettta geggcagegg cagcggcacce gaatttacce tgaccattag cagectgcag 240
ccggaagatt ttgcgaccta ttattgecag cagtggacca ccacctatac ctttggecag 300
ggcaccaaac tggaaattaa acgt 324
<210> SEQ ID NO 374
<211> LENGTH: 122
<212> TYPE: PRT
<213> ORGANISM: Mus musculus
<400> SEQUENCE: 374
Glu Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15
Ser Val Lys Val Ser Cys Lys Ala Ser Gly Phe Asn Ile Lys Asp Tyr

20 25 30
Tyr Ile His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met

35 40 45
Gly Arg Ile Asp Pro Asp Asn Gly Glu Ser Thr Tyr Val Pro Lys Phe
50 55 60
Gln Gly Arg Val Thr Met Thr Thr Asp Thr Ser Thr Ser Thr Ala Tyr
65 70 75 80
Met Glu Leu Arg Ser Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Glu Gly Leu Asp Tyr Gly Asp Tyr Tyr Ala Val Asp Tyr Trp

100 105 110
Gly Gln Gly Thr Leu Val Thr Val Ser Ser

115

120
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<210> SEQ ID NO 375
<211> LENGTH: 366
<212> TYPE: DNA
<213> ORGANISM: Mus musculus
<400> SEQUENCE: 375
gaagtgcage tggtgcagag cggcgcggaa gtgaaaaaac cgggcgcegag cgtgaaagtg 60
agctgcaaag cgagcggett taacattaaa gattattata ttcattgggt gegecaggeg 120
cegggecagg gectggaatg gatgggecge attgatcegyg ataacggcega aagcacctat 180
gtgccgaaat ttcagggccg cgtgaccatg accaccgata ccagcaccag caccgcegtat 240
atggaactgce gcagectgceg cagcgatgat accgeggtgt attattgege gegegaagge 300
ctggattatg gcgattatta tgcggtggat tattggggec agggcaccct ggtgaccgte 360
tcgagce 366
<210> SEQ ID NO 376
<211> LENGTH: 107
<212> TYPE: PRT
<213> ORGANISM: Mus musculus
<400> SEQUENCE: 376
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
1 5 10 15
Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Asp Ile Ser Asn Tyr
20 25 30
Leu Asn Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile
35 40 45
Tyr Tyr Thr Ser Arg Leu Leu Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80
Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Gly Asp Thr Leu Pro Tyr
85 90 95
Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys
100 105
<210> SEQ ID NO 377
<211> LENGTH: 321
<212> TYPE: DNA
<213> ORGANISM: Mus musculus
<400> SEQUENCE: 377
gacatccaga tgacccagtce tccatcctee cteteegecat cegtaggega cegegtaacce 60
ataacatgta gagcatctca agatatttcc aactatttga attggtacca acaaaaaccce 120
ggcaaagcac ctaaactcct catttactat acatcaagac tcctcteegg cgttccatca 180
cgattectcag gcteeggete cggcacagat ttcacactca ctatttecte cctecaacca 240
gaagattttyg caacctatta ctgtcaacaa ggcgatacac tcccatacac attcggcegge 300
ggcacaaaag ttgaaattaa a 321

<210> SEQ I
<211> LENGT.
<212> TYPE:

D NO 378
H: 123
PRT

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 378
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380

Glu Val Gln Leu Val Gln Ser Gly

Ser Val Lys
Asn Met His
35

Gly Glu Ile
50

Lys Gly Arg
65

Met Glu Leu

Ala Arg Leu

Trp Gly Gln
115

<210> SEQ I
<211> LENGT.
<212> TYPE:
<213> ORGAN
<400> SEQUE:
gaggtgcage
tcttgtaaag
ccaggacaag
aatcaaaaat
atggaactge
tatgatgata
gtctctagt
<210> SEQ I
<211> LENGT.
<212> TYPE:
<213> ORGAN

<400> SEQUE:

Asp Ile Gln
1

Asp Arg Val
Tyr Leu Asn
35

Ile Tyr Ser
50

Gly Ser Gly
65

Pro Glu Asp

Ser Thr Phe

<210> SEQ I
<211> LENGT.
<212> TYPE:

Val Ser Cys Lys Ala

20

Trp Val Arg Gln Ala

40

Asn Pro Asn Ser Gly

55

Val Thr Met Thr Thr

70

Arg Ser Leu Arg Ser

85

Gly Tyr Asp Asp Ile

100

Gly Thr Thr Val Thr

D NO 379
H: 369
DNA

120

ISM: Mus musculus

NCE: 379

tggtgcagag

caagcggata

gattggaatg

tcaaagggag

gatcacttag

tatatgatga

D NO 380
H: 108
PRT

cggegecgag
tacatttaca
gatgggcgaa
agttacaatg
aagcgacgat

ctggtattte

ISM: Mus musculus

NCE: 380

Leu Thr Gln Ser Pro

5

Thr Ile Thr Cys Arg

20

Trp Tyr Gln Gln Lys

40

Thr Ser Asn Leu Ala

55

Ser Gly Thr Glu Phe

70

Phe Ala Thr Tyr Tyr

85

Gly Gly Gly Thr Lys

100

D NO 381
H: 324
DNA

Ala

Ser

25

Pro

Gly

Asp

Asp

Tyr

105

Val

Glu

10

Gly

Gly

Ala

Thr

Asp

90

Asp

Ser

Val

Tyr

Gln

Gly

Ser

75

Thr

Asp

Ser

gtaaaaaaac

gattacaaca

attaacccta

acaacagaca

acagctgtat

gatgtttggg

Ser

Ala

Pro

Ser

Thr

Cys

Val
105

Phe

10

Ser

Gly

Gly

Leu

Gln
90

Glu

Leu

Ser

Lys

Val

Thr
75

Gln

Ile

Lys Lys Pro
Thr Phe Thr
30

Gly Leu Glu
45

Tyr Asn Gln
60

Thr Ser Thr

Ala Val Tyr

Trp Tyr Phe
110

caggagcaag
tgcattgggt
atagtggagg
caagcacttce

actattgege

gccagggaac

Ser Ala Ser

Ser Val Thr
30

Ala Pro Lys
45

Pro Ser Arg
60
Ile Ser Ser

Tyr Asp Phe

Lys

Gly Ala
15

Asp Tyr

Trp Met

Lys Phe

Ala Tyr
80

Tyr Cys
95

Asp Val

cgttaaagtt
aagacaagcg
agcaggctac
aacagcatat

acgacttggyg

aacagttacc

Val Gly
15

Ser Ser

Leu Leu

Phe Ser

Leu Gln
80

Phe Pro
95

60

120

180

240

300

360

369
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-continued

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 381

gacatccage tgacccagag ccccagette cttteegecat cegttggtga ccgagtaaca 60
atcacatgce gcegectcatce ttcagttaca tcettcettate ttaattggta tcaacaaaaa 120
ccaggaaaag cacctaaact tcttatatac tctacatcta atctegcatce aggagttcce 180
tctegatttt caggatctgg atcaggcaca gaatttacac ttactatatc atcactccaa 240
ccagaagact tcgccactta ttactgecaa caatacgatt tttttccaag cacattcgga 300
ggaggtacaa aagtagaaat caag 324

<210> SEQ ID NO 382

<211> LENGTH: 121

<212> TYPE: PRT

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 382

Glu Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asp Tyr
20 25 30

Tyr Met Asn Trp Val Arg Gln Ala Pro Gly Gln Arg Leu Glu Trp Met
35 40 45

Gly Asp Ile Asn Pro Tyr Asn Asp Asp Thr Thr Tyr Asn His Lys Phe
50 55 60

Lys Gly Arg Val Thr Ile Thr Arg Asp Thr Ser Ala Ser Thr Ala Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Glu Thr Ala Val Ile Thr Thr Asn Ala Met Asp Tyr Trp Gly
100 105 110

Gln Gly Thr Thr Val Thr Val Ser Ser
115 120

<210> SEQ ID NO 383

<211> LENGTH: 363

<212> TYPE: DNA

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 383

gaggtgcage tggtgcagag cggcgecgag gtcaagaaac ctggagcaag cgtaaaggtt 60
agttgcaaag catctggata cacatttacc gactactaca tgaattgggt acgacaagcce 120
cctggacaaa gacttgaatg gatgggagac attaaccctt ataacgacga cactacatac 180
aatcataaat ttaaaggaag agttacaatt acaagagata catccgcatc aaccgcectat 240
atggaacttt cctcattgag atctgaagac actgctgttt attactgtgce aagagaaact 300
geegttatta ctactaacge tatggattac tggggtcaag gaaccactgt taccgtctet 360
agt 363

<210> SEQ ID NO 384

<211> LENGTH: 108

<212> TYPE: PRT

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 384

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
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384

Asp Arg Val
His Leu His
35

Ile Tyr Gly
50

Gly Ser Gly

Pro Glu Asp

Leu Thr Phe

<210> SEQ I
<211> LENGT.
<212> TYPE:
<213> ORGAN

Thr Ile Thr Cys Ser

20

Trp Phe Gln Gln Lys

40

Thr Ser Asn Leu Ala

55

Ser Gly Thr Asp Phe

70

Phe Ala Thr Tyr Tyr

85

Gly Gly Gly Thr Lys

100

D NO 385
H: 324
DNA

ISM: Mus musculus

<400> SEQUENCE: 385

gacatccaga

ataacatgca

cceggcaaag

tcaagatttt

ccecgaagact

ggcggcacaa

<210> SEQ I
<211> LENGT.
<212> TYPE:
<213> ORGAN

tgacccagte
gegtatcatce
cacctaaatc
caggctetgg
tcgcaaccta
aagtagaaat
D NO 386

H: 125
PRT

tccatcectcec

aactatatca

acttatatac

ctcaggcace

ttactgtcaa

taaa

ISM: Mus musculus

<400> SEQUENCE: 386

Glu Val Gln
1

Ser Val Lys
Tyr Leu His

35
Gly Arg Ile
Gln Asp Lys
65

Met Glu Leu

Ala Arg Glu

Asp Val Trp
115

<210> SEQ I
<211> LENGT.
<212> TYPE:
<213> ORGAN

Leu Val Gln Ser Gly

5

Val Ser Cys Lys Ala

20

Trp Val Arg Gln Ala

40

Asp Pro Glu Asn Gly

55

Val Thr Met Thr Thr

70

Arg Ser Leu Arg Ser

85

Ala Asp Tyr Phe His

100

Gly Arg Gly Thr Leu

D NO 387
H: 375
DNA

120

ISM: Mus musculus

<400> SEQUENCE: 387

Val

25

Pro

Ser

Thr

Cys

Val
105

10

Ser

Gly

Gly

Leu

Gln

90

Glu

Ser

Lys

Val

Thr

75

Gln

Ile

ctctcageat

tcaaatcatc

ggcacatcaa

gactttacte

caatggtect

Ala

Ser

25

Pro

Asp

Asp

Asp

Asp

105

Val

Glu

10

Asp

Gly

Thr

Thr

Asp

90

Gly

Thr

Val

Phe

Gln

Leu

Ser

75

Thr

Thr

Val

Thr Ile Ser
30

Ala Pro Lys
45

Pro Ser Arg
60

Ile Ser Ser

Trp Ser Ser

Lys

ccgtaggega
ttcattggtt
atctcgecatce
ttacaatatc

catatccact

Lys Lys Pro
Asn Ile Lys
30

Gly Leu Glu
45

Tyr Asp Pro
60

Thr Ser Thr

Ala Val Tyr

Ser Tyr Trp
110

Ser Ser
125

15

Ser Asn

Ser Leu

Phe Ser

Leu Gln
80

Tyr Pro
95

tagagttaca
ccaacagaaa
aggcgttect
ctcectecaa

cacatttgge

Gly Ala

Asp Phe

Trp Ile

Lys Phe

Ala Tyr

80

Tyr Cys
95

Tyr Phe

60

120

180

240

300

324
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gaggtgcage tggtgcagte tggggctgag gtgaagaage ctggggectce agtgaaggtce 60
tcctgcaagg cttetgactt caacattaaa gacttctate tacactgggt gcgacaggece 120
cctggacaag ggcttgagtg gattggaagg attgatcctyg agaatggtga tactttatat 180
gacccgaagt tccaggacaa ggtcaccatg accacagaca cgtccaccag cacagcctac 240
atggagctga ggagcectgag atctgacgac acggecegtgt attactgtge gagagaggceg 300
gattatttecc acgatggtac ctcctactgg tacttegatg tcetggggecg tggcaccctyg 360
gtcaccgtet ctagt 375

<210> SEQ ID NO 388

<211> LENGTH: 106

<212> TYPE: PRT

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 388

Asp Ile Gln Leu Thr Gln Ser Pro Ser Phe Leu Ser Ala Ser Val Gly
1 5 10 15

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Ser Ser Ile Ser Tyr Ile
20 25 30

His Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile Tyr
35 40 45

Ala Thr Ser Asn Leu Ala Ser Gly Val Pro Ser Arg Phe Ser Gly Ser
50 55 60

Gly Ser Gly Thr Glu Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro Glu

Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Trp Ser Ser Asp Pro Leu Thr
85 90 95

Phe Gly Gly Gly Thr Lys Val Glu Ile Lys

100 105

<210> SEQ ID NO 389

<211> LENGTH: 318

<212> TYPE: DNA

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 389

gacatccagt tgacccagtce tccatcctte ctgtctgcat ctgtaggaga cagagtcacce 60
atcacttgca gggccagctc aagtataagt tacatacact ggtatcagca aaaaccaggg 120
aaagccccta agctectgat ctatgccaca tcecaacctgg cttetggggt cccatcaagg 180
ttcageggca gtggatctgg gacagaattce actctcacaa tcagcagect gcagectgaa 240
gattttgcaa cttattactg tcagcagtgg agtagtgacc cactcacgtt cggcggaggyg 300
accaaggtgg agatcaaa 318

<210> SEQ ID NO 390

<211> LENGTH: 121

<212> TYPE: PRT

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 390

Glu Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Phe Asp Ile Lys Asp Tyr
20 25 30

Tyr Ile His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Ile
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388

35

Gly Arg Val
50

Pro Gly Lys
65

Met Glu Leu

Ala Arg Glu

Gln Gly Thr
115

<210> SEQ I
<211> LENGT.
<212> TYPE:
<213> ORGAN

40

Asp Pro Asp Asn Gly

55

Val Thr Met Thr Thr

70

Ser Arg Leu Arg Ser

85

Asp Tyr Asp Gly Thr

100

Leu Val Thr Val Ser

D NO 391
H: 363
DNA

120

ISM: Mus musculus

<400> SEQUENCE: 391

gaggtgcage
tcctgcaagy
cctggacaag
gecccgaagt
atggagctga
tacgatggta
agt

<210> SEQ I

<211> LENGT.
<212> TYPE:

tggtgcagtce

cttetggatt

ggcttgagtg

tccegggeaa

gcaggctgag

cctacacctyg

D NO 392
H: 448
PRT

tggggctgag
cgacattaag
gatcggaagg
ggtcaccatyg
atctgacgac

gtttecttat

Glu

Asp

Asp

Tyr

105

Ser

Thr

Thr

Asp

90

Thr

Glu
Ser
75

Thr

Trp

gtgaagaagc

gactactata

gttgatccty

accacagaca

acggcegtgt

tggggccaag

<213> ORGANISM: Artificial Sequence

<220> FEATU

<223> OTHER INFORMATION:

<220> FEATU

RE:

RE:

<221> NAME/KEY: MISC_FEATURE
<223> OTHER INFORMATION: Humanized Antibody Sequence

<400> SEQUENCE: 392

Glu Val Gln
1

Ser Val Lys

Asn Met His

Gly Glu Ile
50

Lys Gly Arg
65

Met Glu Leu

Ala Arg Leu

Trp Gly Gln
115

Pro Ser Val
130

Leu Val Gln Ser Gly

5

Val Ser Cys Lys Ala

20

Trp Val Arg Gln Ala

Asn Pro Asn Ser Gly

55

Val Thr Met Thr Thr

70

Arg Ser Leu Arg Ser

85

Gly Tyr Asp Asp Ile

100

Gly Thr Thr Val Thr

120

Phe Pro Leu Ala Pro

135

Ala

Ser

25

Pro

Gly

Asp

Asp

Tyr

105

Val

Cys

Glu

10

Gly

Gly

Ala

Thr

Asp

90

Asp

Ser

Ser

Val

Tyr

Gln

Gly

Ser

75

Thr

Asp

Ser

Arg

45

Phe Ala Pro
60

Ile Ser Thr

Ala Val Tyr

Phe Pro Tyr
110

ctggggecte
tacactgggt
acaatggtga
cgtccatcag
attactgtge

ggactctggt

Synthetic Polypeptide

Lys Lys Pro
Thr Phe Thr
30

Gly Leu Glu
45

Tyr Asn Gln
60

Thr Ser Thr

Ala Val Tyr

Trp Tyr Phe

110

Ala Ser Thr
125

Ser Thr Ser
140

Lys Phe

Ala Tyr
80

Tyr Cys
95

Trp Gly

agtgaaggtc
gegacaggece
gactgaattt
cacagcctac
gagagaagac

caccgtetet

Gly Ala
15

Asp Tyr

Trp Met

Lys Phe

Ala Tyr
80

Tyr Cys
95
Asp Val

Lys Gly

Glu Ser

60

120

180

240

300

360

363
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390

Thr

145

Thr

Pro

Thr

Asp

Cys

225

Ser

Arg

Pro

Ala

305

Tyr

Thr

Leu

Cys

Ser

385

Asp

Ser

Ala

<210>
<211>
<212>
<213>
<220>
<223>
<220>
<221>
<223>

<400>

Ala

Val

Ala

Val

His

210

Cys

Val

Thr

Glu

Lys

290

Ser

Lys

Ile

Pro

Leu

370

Asn

Ser

Arg

Leu

Ala

Ser

Val

Pro

195

Lys

Val

Phe

Pro

Val

275

Thr

Val

Cys

Ser

Pro

355

Val

Gly

Asp

Trp

His
435

Leu

Trp

Leu

180

Ser

Pro

Glu

Leu

Glu

260

Gln

Lys

Leu

Lys

Lys

340

Ser

Lys

Gln

Gly

Gln

420

Asn

PRT

SEQUENCE :

Gly

Asn

165

Gln

Ser

Ser

Cys

Phe

245

Val

Phe

Pro

Thr

Val

325

Thr

Arg

Gly

Pro

Ser

405

Gln

His

SEQ ID NO 393
LENGTH:
TYPE :
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION:
FEATURE:
NAME/KEY: MISC_FEATURE
OTHER INFORMATION: Humanized Antibody Sequence

446

393

Cys

150

Ser

Ser

Asn

Asn

Pro

230

Pro

Thr

Asn

Arg

Val

310

Ser

Lys

Glu

Phe

Glu

390

Phe

Gly

Tyr

Leu

Gly

Ser

Phe

Thr

215

Pro

Pro

Cys

Trp

Glu

295

Val

Asn

Gly

Glu

Tyr

375

Asn

Phe

Asn

Thr

Val

Ala

Gly

Gly

200

Lys

Cys

Lys

Val

Tyr

280

Glu

His

Lys

Gln

Met

360

Pro

Asn

Leu

Val

Gln
440

Lys

Leu

Leu

185

Thr

Val

Pro

Pro

Val

265

Val

Gln

Gln

Gly

Pro

345

Thr

Ser

Tyr

Tyr

Phe

425

Lys

Asp

Thr

170

Tyr

Gln

Asp

Ala

Lys

250

Val

Asp

Phe

Asp

Leu

330

Arg

Lys

Asp

Lys

Ser

410

Ser

Ser

Tyr

155

Ser

Ser

Thr

Lys

Pro

235

Asp

Asp

Gly

Asn

Trp

315

Pro

Glu

Asn

Ile

Thr

395

Lys

Cys

Leu

Phe

Gly

Leu

Tyr

Thr

220

Pro

Thr

Val

Val

Ser

300

Leu

Ala

Pro

Gln

Ala

380

Thr

Leu

Ser

Ser

Synthetic Polypeptide

Pro

Val

Ser

Thr

205

Val

Val

Leu

Ser

Glu

285

Thr

Asn

Pro

Gln

Val

365

Val

Pro

Thr

Val

Leu
445

Glu

His

Ser

190

Cys

Glu

Ala

Met

His

270

Val

Phe

Gly

Ile

Val

350

Ser

Glu

Pro

Val

Met

430

Ser

Glu Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro

1

5

10

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr

20

25

30

Tyr Met Asn Trp Val Arg Gln Ala Pro Gly Gln Arg Leu Glu

35

40

45

Pro

Thr

175

Val

Asn

Arg

Gly

Ile

255

Glu

His

Arg

Lys

Glu

335

Tyr

Leu

Trp

Met

Asp

415

His

Pro

Gly
15

Asp

Trp

Val

160

Phe

Val

Val

Lys

Pro

240

Ser

Asp

Asn

Val

Glu

320

Lys

Thr

Thr

Glu

Leu

400

Lys

Glu

Gly

Ala

Tyr

Met
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-continued

392

Gly

Lys

65

Met

Ala

Gln

Ala
145

Ser

Pro

Lys

225

Phe

Pro

Thr

305

Cys

Ser

Pro

Gly
385

Asp

Trp

Asp

Gly

Glu

Arg

Gly

Phe

130

Leu

Trp

Leu

Ser

Pro

210

Glu

Leu

Glu

Gln

Lys

290

Leu

Lys

Lys

Ser

Lys

370

Gln

Gly

Gln

Asn

Ile

Arg

Leu

Glu

Thr

115

Pro

Gly

Asn

Gln

Ser

195

Ser

Cys

Phe

Val

Phe

275

Pro

Thr

Val

Thr

Arg

355

Gly

Pro

Ser

Gln

His
435

Asn

Val

Ser

Thr

100

Thr

Leu

Cys

Ser

Ser

180

Asn

Asn

Pro

Pro

Thr

260

Asn

Arg

Val

Ser

Lys

340

Glu

Phe

Glu

Phe

Gly
420

Tyr

Pro

Thr

Ser

85

Ala

Val

Ala

Leu

Gly

165

Ser

Phe

Thr

Pro

Pro

245

Cys

Trp

Glu

Val

Asn

325

Gly

Glu

Tyr

Asn

Phe
405

Asn

Thr

<210> SEQ ID NO 394

<211> LENGTH:

<212> TYPE:

PRT

450

Tyr

Ile

70

Leu

Val

Thr

Pro

Val

150

Ala

Gly

Gly

Lys

Cys

230

Lys

Val

Tyr

Glu

His

310

Lys

Gln

Met

Pro

Asn

390

Leu

Val

Gln

Asn

55

Thr

Arg

Ile

Val

Cys

135

Lys

Leu

Leu

Thr

Val

215

Pro

Pro

Val

Val

Gln

295

Gln

Gly

Pro

Thr

Ser

375

Tyr

Tyr

Phe

Lys

Asp

Arg

Ser

Thr

Ser

120

Ser

Asp

Thr

Tyr

Gln

200

Asp

Ala

Lys

Val

Asp

280

Phe

Asp

Leu

Arg

Lys

360

Asp

Lys

Ser

Ser

Ser
440

Asp

Asp

Glu

Thr

105

Ser

Arg

Tyr

Ser

Ser

185

Thr

Lys

Pro

Asp

Asp

265

Gly

Asn

Trp

Pro

Glu

345

Asn

Ile

Thr

Lys

Cys

425

Leu

Thr

Thr

Asp

90

Asn

Ala

Ser

Phe

Gly

170

Leu

Tyr

Thr

Pro

Thr

250

Val

Val

Ser

Leu

Ala

330

Pro

Gln

Ala

Thr

Leu
410

Ser

Ser

Thr

Ser

75

Thr

Ala

Ser

Thr

Pro

155

Val

Ser

Thr

Val

Val

235

Leu

Ser

Glu

Thr

Asn

315

Pro

Gln

Val

Val

Pro

395

Thr

Val

Leu

Tyr

60

Ala

Ala

Met

Thr

Ser

140

Glu

His

Ser

Cys

Glu

220

Ala

Met

His

Val

Phe

300

Gly

Ile

Val

Ser

Glu

380

Pro

Val

Met

Ser

Asn

Ser

Val

Asp

Lys

125

Glu

Pro

Thr

Val

Asn

205

Arg

Gly

Ile

Glu

His

285

Arg

Lys

Glu

Tyr

Leu

365

Trp

Met

Asp

His

Pro
445

His

Thr

Tyr

Tyr

110

Gly

Ser

Val

Phe

Val

190

Val

Lys

Pro

Ser

Asp

270

Asn

Val

Glu

Lys

Thr

350

Thr

Glu

Leu

Lys

Glu
430

Gly

Lys

Ala

Tyr

95

Trp

Pro

Thr

Thr

Pro

175

Thr

Asp

Cys

Ser

Arg

255

Pro

Ala

Val

Tyr

Thr

335

Leu

Cys

Ser

Asp

Ser
415

Ala

Phe

Tyr

80

Cys

Gly

Ser

Ala

Val

160

Ala

Val

His

Cys

Val

240

Thr

Glu

Lys

Ser

Lys

320

Ile

Pro

Leu

Asn

Ser

400

Arg

Leu
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-continued

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic Polypeptide
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<223> OTHER INFORMATION: Humanized Antibody Sequence

<400> SEQUENCE: 394

Glu Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Asp Phe Asn Ile Lys Asp Phe
Tyr Leu His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Ile
35 40 45

Gly Arg Ile Asp Pro Glu Asn Gly Asp Thr Leu Tyr Asp Pro Lys Phe
50 55 60

Gln Asp Lys Val Thr Met Thr Thr Asp Thr Ser Thr Ser Thr Ala Tyr
65 70 75 80

Met Glu Leu Arg Ser Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys
Ala Arg Glu Ala Asp Tyr Phe His Asp Gly Thr Ser Tyr Trp Tyr Phe
100 105 110

Asp Val Trp Gly Arg Gly Thr Leu Val Thr Val Ser Ser Ala Ser Thr
115 120 125

Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Cys Ser Arg Ser Thr Ser
130 135 140

Glu Ser Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu
145 150 155 160

Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His
165 170 175

Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser
180 185 190

Val Val Thr Val Pro Ser Ser Asn Phe Gly Thr Gln Thr Tyr Thr Cys
195 200 205

Asn Val Asp His Lys Pro Ser Asn Thr Lys Val Asp Lys Thr Val Glu
210 215 220

Arg Lys Cys Cys Val Glu Cys Pro Pro Cys Pro Ala Pro Pro Val Ala
225 230 235 240

Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met
245 250 255

Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His
260 265 270

Glu Asp Pro Glu Val Gln Phe Asn Trp Tyr Val Asp Gly Val Glu Val
275 280 285

His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Phe Asn Ser Thr Phe
290 295 300

Arg Val Val Ser Val Leu Thr Val Val His Gln Asp Trp Leu Asn Gly
305 310 315 320

Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Gly Leu Pro Ala Pro Ile
325 330 335

Glu Lys Thr Ile Ser Lys Thr Lys Gly Gln Pro Arg Glu Pro Gln Val
340 345 350

Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln Val Ser
355 360 365

Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu
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-continued

396

Trp
385
Met

Asp

Pro

370 375 380

Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro
390 395 400

Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val
405 410 415

Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met
420 425 430

Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser
435 440 445

Gly
450

<210> SEQ ID NO 395

<211> LENGTH: 446

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic Polypeptide

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<223> OTHER INFORMATION: Humanized Antibody Sequence

<400> SEQUENCE: 395

Glu

1

Ser

Tyr

Gly

Pro

65

Met

Ala

Gln

Ala
145

Ser

Pro

Lys

225

Phe

Pro

Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
5 10 15

Val Lys Val Ser Cys Lys Ala Ser Gly Phe Asp Ile Lys Asp Tyr
20 25 30

Ile His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Ile
Arg Val Asp Pro Asp Asn Gly Glu Thr Glu Phe Ala Pro Lys Phe
50 55 60

Gly Lys Val Thr Met Thr Thr Asp Thr Ser Ile Ser Thr Ala Tyr
70 75 80

Glu Leu Ser Arg Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Arg Glu Asp Tyr Asp Gly Thr Tyr Thr Trp Phe Pro Tyr Trp Gly
100 105 110

Gly Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser
115 120 125

Phe Pro Leu Ala Pro Cys Ser Arg Ser Thr Ser Glu Ser Thr Ala
130 135 140

Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val
150 155 160

Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala
165 170 175

Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val
180 185 190

Ser Ser Asn Phe Gly Thr Gln Thr Tyr Thr Cys Asn Val Asp His
195 200 205

Pro Ser Asn Thr Lys Val Asp Lys Thr Val Glu Arg Lys Cys Cys
210 215 220

Glu Cys Pro Pro Cys Pro Ala Pro Pro Val Ala Gly Pro Ser Val
230 235 240

Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr
245 250 255

Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp Pro Glu
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397

-continued

398

260 265 270

Val Gln Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn

275 280 285

Thr Lys Pro Arg Glu Glu Gln Phe Asn Ser Thr Phe Arg Val
290 295 300

Val Leu Thr Val Val His Gln Asp Trp Leu Asn Gly Lys Glu

305

310 315

Cys Lys Val Ser Asn Lys Gly Leu Pro Ala Pro Ile Glu Lys

325 330

Ser Lys Thr Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr

340 345 350

Pro Ser Arg Glu Glu Met Thr Lys Asn Gln Val Ser Leu Thr

355 360 365

Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu
370 375 380

Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Met Leu

385

390 395

Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys

405 410

Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu

420 425 430

His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly

<210>
<211>
<212>
<213>
<220>
<223>
<220>
<221>
<223>

<400>

435 440 445

SEQ ID NO 396

LENGTH: 445

TYPE: PRT

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: Synthetic Polypeptide
FEATURE:

NAME/KEY: MISC_FEATURE

OTHER INFORMATION: Humanized Antibody Sequence

SEQUENCE: 396

Glu Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro

1

5 10

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Phe Thr Phe Thr

20 25 30

Ile Met His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu

35 40 45

Gly Tyr Ile Asn Pro Tyr Asn Asp Asp Thr Glu Tyr Asn Glu

50

55 60

Lys Gly Arg Val Thr Ile Thr Ala Asp Lys Ser Thr Ser Thr

65

70 75

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr

85 90

Ala Arg Ser Ile Tyr Tyr Tyr Asp Ala Pro Phe Ala Tyr Trp

100 105 110

Gly Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro

115 120 125

Phe Pro Leu Ala Pro Cys Ser Arg Ser Thr Ser Glu Ser Thr
130 135 140

Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr

145

150 155

Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro

Ala

Val

Tyr

Thr

335

Leu

Cys

Ser

Asp

Ser

415

Ala

Gly

Asp

Trp

Lys

Ala

Tyr

95

Gly

Ser

Ala

Val

Ala

Lys

Ser

Lys

320

Ile

Pro

Leu

Asn

Ser

400

Arg

Leu

Ser

Tyr

Met

Phe

Tyr

80

Cys

Gln

Val

Ala

Ser

160

Val
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399

400

-continued

165 170

Gln Leu Ser Ser Val Val

185

Ser Leu Ser

180

Leu Ser Gly Tyr

Phe Thr Gln Thr

200

Thr Val

205

Asn Asn

195

Ser Ser Gly Tyr Cys

Ser Asn Thr Val Thr Val Glu

210

Pro Lys Asp

215

Lys Arg

220

Lys

Glu
225

Ala Val Ala

235

Pro Pro Pro Pro

230

Cys Pro Pro Cys Gly

Phe Thr Leu Met Ile Ser

250

Leu Pro Pro Lys Pro

245

Lys Asp

Glu Val Thr Val Val Val Val

265

Cys Ser His Glu

260

Asp Asp

Gln Phe Val Val Glu Val Asn

285

Asn His

275

Trp Tyr Asp Gly

280
Glu Glu

Gln Phe

295

Pro Asn Ser Thr Phe Val

290

Lys Arg Arg

300
Thr Val

Val Gln

310

Leu His Leu Asn Glu

305

Asp Trp Gly

315

Lys

Val Ala Pro Ile Glu

330

Lys Ser Asn Lys Leu Pro

325

Gly Lys

Thr Gln Glu Pro Gln Val Thr

345

Lys Lys Gly Pro

340

Arg Tyr

Glu
355

Glu Met Thr Gln Val Thr

365

Asn Ser Leu

360

Ser Arg Lys

Lys Gly Phe Pro Ser Ile Ala Val Glu Glu

370

Tyr Asp

375

Trp
380

Gln
385

Glu Thr Thr Pro Met Leu

395

Pro Asn Asn Tyr Pro

390

Lys

Phe Phe Thr

410

Gly Leu Ser Leu Val

405

Ser Tyr Lys Asp Lys

Gln Gln Gly Val Phe Ser Val Met His Glu

425

Asn Ser

420

Cys

Thr Gln Leu Ser Leu Ser Pro

440

Asn His Tyr Ser

435

Lys Gly

445

Thr

190

Cys

Ser

Arg

Pro

270

Ala

Val

Tyr

Thr

Leu

350

Cys

Ser

Asp

Ser

Ala
430

175

Val Pro

His Lys

Cys Val

Val Phe

240

Thr
255

Pro

Glu Val

Lys Thr

Ser Val

Lys Cys

320

Ile
335

Ser

Pro Pro

Leu Val

Asn Gly

Ser Asp

400

Arg
415

Trp

Leu His

What is claimed is:

1. A method for inhibiting bone resorption in a human, the
method comprising administering to the human an amount
from about 1 mg/kg to about 8 mg/kg of an antibody or
fragment thereof that (i) demonstrates a binding affinity for
sclerostin of SEQ ID NO: 1 of less than or equal to 1x10~° M
and (ii) comprises a heavy chain variable region comprising
the amino acid sequence of SEQ ID NO: 378 and a light chain
variable region comprising the amino acid sequence of SEQ
1D NO: 376, wherein bone resorption is inhibited.

2. The method of claim 1, wherein the antibody comprises
heavy chains comprising the amino acid sequence of SEQ ID
NO: 145 or 392 and light chains comprising the amino acid
sequence of SEQ ID NO: 141.

3. The method of claim 1, wherein the amount of antibody
or fragment thereof does not result in hypocalcemia or hyper-
calcemia.

4. The method of claim 1, wherein an amount of antibody
or fragment thereof is administered to the human once every
two weeks.

5. The method of claim 1, wherein an amount of antibody
or fragment thereof administered to the human once a month.

50

55

60

65

6. The method of claim 1, wherein the antibody or fragment
thereof is a monoclonal antibody.

7.The method of claim 6, wherein the antibody or fragment
thereof is a humanized antibody or a chimeric antibody.

8. The method of claim 1, wherein the antibody or fragment
thereof is a humanized antibody or a chimeric antibody.

9. A method for increasing bone mineral density in a
human, the method comprising administering to the human
an antibody or fragment thereof in an amount from about 1
mg/kg to about 8 mg/kg, wherein the antibody or fragment
thereof (i) demonstrates a binding affinity for sclerostin of
SEQ ID NO: 1 of less than or equal to 1x107° M and (ii)
comprises a heavy chain variable region comprising the
amino acid sequence of SEQ ID NO: 378 and a light chain
variable region comprising the amino acid sequence of SEQ
ID NO: 376, and wherein bone mineral density is increased.

10. The method of claim 9, wherein hip, spine, wrist, finger,
shin bone and/or heel bone mineral density is increased by at
least about 1%.

11. The method of claim 10, wherein bone mineral density
in the spine is increased by at least about 1%.
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401

12. The method of claim 9, wherein bone mineral density is
increased to the range of about 1 to 2.5 standard deviations
below the normal bone mineral density of a healthy young
adult.

13. The method of claim 9, wherein bone mineral density is
increased to the range of about 0 to 1 standard deviations
below the normal bone mineral density of a healthy young
adult.

14. The method of claim 9, wherein an amount of antibody
or fragment thereof is administered to the human once every
two weeks.

15. The method of claim 9, wherein an amount of antibody
or fragment thereof is administered to the human once a
month.

16. The method of claim 9, wherein the antibody comprises
heavy chains comprising the amino acid sequence of SEQ ID
NO: 145 or 392 and light chains comprising the amino acid
sequence of SEQ ID NO: 141.

17. The method of claim 9, comprising administering to
said human from about 1 mg/kg to about 3 mg/kg of the
antibody or fragment thereof.

18. The method of claim 9, wherein the antibody or frag-
ment thereof is a monoclonal antibody.

19. The method of claim 18, wherein the antibody or frag-
ment thereofis a humanized antibody or a chimeric antibody.

20. The method of claim 9, wherein the antibody is a
humanized antibody or a chimeric antibody.

21. A method for treating a bone-related disorder in a
human, the method comprising

(a) administering to the human an antibody or fragment

thereof in an amount from about 1 mg/kg to about 8
mg/kg for a first period of time, wherein the amount is
effective to increase bone mineral density at the hip,
spine, wrist, finger, shin bone and/or heel by at least
about 3%, and

(b) administering to the human an antibody or fragment

thereof in an amount of from about 1 mg/kg to about 8
mg/kg for a second period of time effective to maintain
bone mineral density,

wherein the antibody or fragment thereof (i) demonstrates

a binding affinity for sclerostin of SEQ ID NO: 1 of less
than or equal to 1x10™° M and (ii) comprises a heavy
chain variable region comprising the amino acid
sequence of SEQ ID NO: 378 and a light chain variable
region comprising the amino acid sequence of SEQ ID
NO: 376.

22. The method of claim 21, wherein the first period of time
is 3 months or less.

23. The method of claim 21, wherein the second period of
time is at least 6 months.

24. The method of claim 21, wherein bone mineral density
in the spine is increased by at least about 3%.

25. The method of claim 21, wherein an amount of anti-
body or fragment thereof is administered to the human once
every two weeks.

26. The method of claim 21, wherein an amount of anti-
body or fragment thereof is administered to the human once a
month.

27. The method of claim 21 in which the bone-related
disorder is selected from the group consisting of achondro-
plasia, cleidocranial dysostosis, enchondromatosis, fibrous
dysplasia, Gaucher’s Disease, hypophosphatemic rickets,
Marfan’s syndrome, multiple hereditary exotoses, neurofi-
bromatosis, osteogenesis imperfecta,  osteopetrosis,
osteopoikilosis, sclerotic lesions, pseudoarthrosis, pyogenic
osteomyelitis, periodontal disease, anti-epileptic drug
induced bone loss, primary and secondary hyperparathyroid-

25
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ism, familial hyperparathyroidism syndromes, weightless-
ness induced bone loss, osteoporosis in men, postmenopausal
bone loss, osteoarthritis, renal osteodystrophy, infiltrative
disorders of bone, oral bone loss, osteonecrosis of the jaw,
juvenile Paget’s disease, melorheostosis, metabolic bone dis-
eases, mastocytosis, sickle cell anemia/disease, organ trans-
plant related bone loss, kidney transplant related bone loss,
systemic lupus erythematosus, ankylosing spondylitis, epi-
lepsy, juvenile arthritides, thalassemia, mucopolysacchari-
doses, Fabry Disease, Turner Syndrome, Down Syndrome,
Klinefelter Syndrome, leprosy, Perthes’ Disease, adolescent
idiopathic scoliosis, infantile onset multi-system inflamma-
tory disease, Winchester Syndrome, Menkes Disease, Wil-
son’s Disease, ischemic bone disease, Legg-Calve-Perthes
disease, regional migratory osteoporosis, anemic states, con-
ditions caused by steroids, glucocorticoid-induced bone loss,
heparin-induced bone loss, bone marrow disorders, scurvy,
malnutrition, calcium deficiency, osteoporosis, osteopenia,
alcoholism, chronic liver disease, postmenopausal state,
chronic inflammatory conditions, rheumatoid arthritis,
inflammatory bowel disease, ulcerative colitis, inflammatory
colitis, Crohn’s disease, oligomenorrhea, amenorrhea, preg-
nancy, diabetes mellitus, hyperthyroidism, thyroid disorders,
parathyroid disorders, Cushing’s disease, acromegaly,
hypogonadism, immobilization or disuse, reflex sympathetic
dystrophy syndrome, regional osteoporosis, osteomalacia,
bone loss associated with joint replacement, HIV associated
bone loss, bone loss associated with loss of growth hormone,
bone loss associated with cystic fibrosis, chemotherapy asso-
ciated bone loss, tumor induced bone loss, cancer-related
bone loss, hormone ablative bone loss, multiple myeloma,
drug-induced bone loss, anorexia nervosa, disease associated
facial bone loss, disease associated cranial bone loss, disease
associated bone loss of the jaw, disease associated bone loss
of'the skull, bone loss associated with aging, facial bone loss
associated with aging, cranial bone loss associated with
aging, jaw bone loss associated with aging, skull bone loss
associated with aging, and bone loss associated with space
travel.

28. The method of claim 21, wherein the antibody com-
prises heavy chains comprising the amino acid sequence of
SEQ ID NO: 145 or 392 and light chains comprising the
amino acid sequence of SEQ ID NO: 141.

29. The method of claim 21, wherein the antibody or frag-
ment thereof is a monoclonal antibody.

30. The method of claim 29, wherein the antibody or frag-
ment thereof is a humanized antibody or chimeric antibody.

31. The method of claim 21, wherein the antibody is a
humanized antibody or a chimeric antibody.

32. A method of treating a bone-related disorder in a human
suffering from or at risk of hypocalcemia or hypercalcemia,
the method comprising administering to the human an anti-
body or fragment thereof in a therapeutically effective
amount from about 1 mg/kg to about 8 mg/kg, wherein the
antibody or fragment thereof (i) demonstrates a binding affin-
ity for sclerostin of SEQ ID NO: 1 of less than or equal to
1x10~° M and (ii) comprises a heavy chain variable region
comprising the amino acid sequence of SEQ ID NO: 378 and
a light chain variable region comprising the amino acid
sequence of SEQ ID NO: 376.

33. The method of claim 32, wherein the hypocalcemia or
hypercalcemia results from chronic kidney disease, renal fail-
ure, primary or secondary hyperparathyroidism, pseudohy-
perparathyroidism, hypoparathyroidism, pseudohypopar-
athyroidism, magnesium depletion, severe
hypermagnesemia, vitamin D deficiency, hyperphos-
phatemia, acute pancreatitis, hungry bone syndrome, chela-
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tion, osteoblastic metastases, sepsis, surgery, chemotherapy,
neoplasia syndrome, hypoparathyroidism, familial hypocal-
ciuric hypercalcemia, sarcoidosis, tuberculosis, berylliosis,
histoplasmosis, Candidiasis, Coccidioidomycosis, histiocy-
tosis X, Hodgkin’s or Non-Hodgkin’s lymphoma, Crohn’s
disease, Wegener’s granulomatosis, pneumonia, silicone-in-
duced granulomas, administration of thiazide diuretics or
lithium, or immobilization.

34. A method of treating a bone-related disorder in (a) a
human in which treatment with a parathyroid hormone or
analog thereof is contraindicated or (b) a human in which
treatment with bisphosphonate is contraindicated, the method
comprising administering to the human a therapeutically
effective amount of an antibody or fragment thereof from
about 1 mg/kg to about 8 mg/kg, wherein the antibody or
fragment thereof (i) demonstrates a binding affinity for scle-
rostin of SEQ ID NO: 1 of less than or equal to 1x10~° M and
(i1) comprises a heavy chain variable region comprising the
amino acid sequence of SEQ ID NO: 378 and a light chain
variable region comprising the amino acid sequence of SEQ
1D NO: 376.

35. The method of claim 1, wherein the antibody or frag-
ment thereof is administered to said human in an amount from
about 70 mg to about 450 mg.

36. The method of claim 1, wherein the human is a post-
menopausal woman.

37. The method of claim 36, wherein the antibody or frag-
ment thereof is administered to said human in an amount from
about 70 mg to about 450 mg.

38. The method of claim 9, wherein the antibody or frag-
ment thereof is administered at about 2 mg/kg.

39. The method of claim 38, wherein the antibody or frag-
ment thereof is administered once every two weeks.

40. The method of claim 38, wherein the antibody or frag-
ment thereof is administered once per month.

41. The method of claim 21, wherein the antibody or frag-
ment thereof is administered at about 2 mg/kg.

42. The method of claim 41, wherein the antibody or frag-
ment thereof is administered once every two weeks.

43. The method of claim 41, wherein the antibody or frag-
ment thereof is administered once per month.

44. The method of claim 9, wherein the human is a post-
menopausal woman.

45. The method of claim 44, wherein the antibody or frag-
ment thereof is administered to said human in an amount from
about 70 mg to about 450 mg.

46. The method of claim 9, wherein the human is suffering
from osteoporosis.
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47. The method of claim 46, wherein the antibody or frag-
ment thereofis administered to said human in an amount from
about 70 mg to about 450 mg.

48. The method of claim 9, wherein the antibody or frag-
ment thereofis administered to said human in an amount from
about 70 mg to about 450 mg.

49. The method of claim 48, wherein the amount of anti-
body or fragment thereof administered to said human is about
70 mg.

50. The method of claim 48, wherein the amount of anti-
body or fragment thereof administered to said human is about
140 mg.

51. The method of claim 48, wherein the amount of anti-
body or fragment thereof administered to said human is about
210 mg.

52. The method of claim 21, wherein the human is a post-
menopausal woman.

53. The method of claim 52, wherein the antibody or frag-
ment thereofis administered to said human in an amount from
about 70 mg to about 450 mg.

54. The method of claim 21, wherein the human is suffer-
ing from osteoporosis.

55. The method of claim 54, wherein the antibody or frag-
ment thereofis administered to said human in an amount from
about 70 mg to about 450 mg.

56. The method of claim 32, wherein the antibody com-
prises heavy chains comprising the amino acid sequence of
SEQ ID NO: 145 or 392 and light chains comprising the
amino acid sequence of SEQ ID NO: 141.

57. The method of claim 34, wherein the antibody com-
prises heavy chains comprising the amino acid sequence of
SEQ ID NO: 145 or 392 and light chains comprising the
amino acid sequence of SEQ ID NO: 141.

58. The method of claim 1, wherein the antibody or frag-
ment thereof is a human antibody.

59. The method of claim 9, wherein the antibody or frag-
ment thereof is a human antibody.

60. The method of claim 21, wherein the antibody or frag-
ment thereof is a human antibody.

61. The method of claim 37, wherein the antibody or frag-
ment thereof is a monoclonal antibody.

62. The method of claim 47, wherein the antibody or frag-
ment thereof is a monoclonal antibody.

63. The method of claim 53, wherein the antibody or frag-
ment thereof is a monoclonal antibody.
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